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Ingenious SIN, 

E have peruſed your Treatiſe of Ax1TH- 
NE TIck with Pleaſure; and, as we have 
always been of Opinion, That, by your Profeſſion 
and Practice, you have been very uſeful in feach- 


ing ſeveral Parts of the MAT HEMAT ICEs; fo 


we are convinced, that by this little Treatiſe you 
have given a publick Teſtimony of your ſuperior 
Capacity to teach the Science, of which you ap- 


Pen to be ſo much a Maſter. The whole is laid 
0 


vyn in a conciſe, rational and intelligible Manner, 
in our Opinion, inferior to none extant: But par- 
ticularly the DRCIMAL Fractions are treated 


of, ſo fully and accurately, that every Man of Bu- 


fines muſt be engaged to ſtudy that Part, which 
you have now rendred ſo plain, that it muſt un- 


Aoubtedly facilitate their Praftice —= 
Tov haye been very ſucceſsful in making up a 
Deficiency, which appears in moſt of the ks - 
formerly publiſhed upon that Subject; by giving 


Demonſtration and Reaſon for the Operations of 


every Rule, without which no Arithmerical Que- 


F tion can ever be reſolved with Certainty : And, as 


Fuouu have thus laid down a ſure Foundation, upon 
which the more ordinary TEAC HRS may now 
Proceed, we think it a Duty we owe to you and 
Sour Country, to give this Opinion of it. We 
wiſh all happy Succeſs to you and your Labours, 
and are, | 


Dear SIR, 
. Dur Sincere Friends, 

Edinburgh, G. DRUMMOND. 
March 23, 1742. D. SPENCE. 5 


Mr. Joun Wit.soN TEACHER of 
MATHEMATICKS in Edinburgh, LY 


: 3 ä 2 : 5 
8 3 8 


FRANCIS RUSSELL. 
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A KN : 
INTRODUCTION 


Arithmetick, 


CoNTAINING TRR 


* 
Together with | 789 


ſineſs, viS. The Rules of Three, of Five, 
of Fellowſoip, and Rules tor Practice. 


To the whole is ſubjoined 


An APPENDIX. 


Masod and In ee 


By JOHN WILSON A. L M. Teacher of Maris 
MA ric ks, and conſequently, Navicarion. Alſo A. 
-RITHMETICK ſeparately, at particular Hours. 


E DI VBI UR e F. 


houſe in Sevan-Cleſe, for the Aurnox. MDecxLt. | 


ARITHMETICK of 1 
of VuLGar FRACTIONS, and 
of Decimars Finite, Infinite 
Kepeting, and Infinite Cir- 


The more neceſſary and uſeful Rules in Bu- 
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Shewing the common Practice of Meaſuring * 
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GEORGE SKENE 
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RATITU DE, which diſtin- 
guiſhes the great and gene- 
> rous Soul from the mean and 
low Spirit, as much as Reaſon does 
Human nature from the Brutal kind; 
Gratitude, (1 fay) obliges me to take 
this opportunity of making a publick 
acknowledgement of the many civili- 


ties, and kind offices, you have, upon 9 
all 


K 
N. Wt NY, 5 8 


iv DEDICATION. 
all occaſions, loaded me with, from 
the firſt commencement of our ac- 

quaintance to this day. 


War inhances their value, and 
heightens my grateful reſentment of 
them, is, that I look on them as the 
real product, and genuine offspring 
of ſincere friendſhip, that ſacred tye 
and cement amongſt the ſocial part 
of mankind, which makes a harmony 
on Earth, reſembling that which uni- 
verſally prevails amongſt the Blefſod 
above. 


IT is in confidence of this friend- 
ſhip, Sir, that I preſume to preſent 
to you this ſmall Treatife of AziTH- 
METICK, not doubting of your favour- 


able protection and patronage. 
YOUR 


DEDICATION. „ 


FLY 


Your skill and knowledge in the 
Mathematical Sciences entitle you to = 
it; and the ſubject ſpeaks for itſelf; $ <0 
ARITHMETICK being the channel, 
which the laſt reſults of thouſands of 
beautiful and uſeful Marhematical 
Problems are conveyed to thouſands 
of mankind, who, by its means, reap 
the benefit of them, tho they have 
oF not acceſs to the ſource and fountain 
3 from whence they flow. . 


Hxxx, Sir, I cou d, ak the ex. 
El —_ of other Authors, inſiſt upon 
your Character, and draw it in the 
brighteſt colours, without dang it 
3 to the adyantage. 


: Tals, Sir, I cou'd do with the our- 
moſt candour and ingenuity on my 
| parr, 


vi DEDICATION © 
part, and with the univerſal applauſe 
of all that have the happineſs ot your 
acquaintance; but, as I know your 
modeſty, I chuſe rather, by abſtain- 
ing from it, to fave you a Bluſh, and 
my ſelf the unjuſt imputation of Flat- 
tery, amongſt thoſe who have not 
had that happineſs, which has afford- 
ed ſo much pleaſure and ſatisfaction 
to, 


SIR, 


Tour moſt} Obliged, 


5 and moſt Obedient, 


Humbl e er vant, 


Jo. WILsoR. 


T W4 


HAT ARITMETICK 7s come to a 
=) greater Perfection in this than in 
any preceding Age, I believe will 
Ni be readily granted by every Body. 
8 Our printed Courſes of it are handled by different 
Authars with the greateſt Accuracy and Exatt- 
neſs, and contain a vaſt Number of Rules in 
themſelves excellent and uſeful ; but this Multi- 
plicity of them renders the Bounds and Limits : 
a Syſtem of Arithmetick to ſome Very undetermi- 


nate and uncertain; wherefore it will not be, a= E = A 


miſs to determine its Limits. Previous to d 


I muſt obſerve, That FRacTIONS are Non £43 * 


B ERS, for 'tis plain, that 8 Pence (or - TEE of a 
Pound) is a — 1 Penny (or 556 of a 
ns 


viii The PRE FACE 
Pound) being conſidered as Unity. M ſball be- 
Ein then with — Definition of Arithmetick. 


 Abremarrics ;s the Science of Numbers, 
andthe Art of Computation by them. 


P 


As a Science it muſt demonſtrate its own Rules, 
and as an Art it muſt put them in Practice. | 


* n r Þ >. — 
. > —— dies — - — 
—— K ag 

_ a N 4 7” - — n - = 
> T4 4 * ” — 
7 4 * r & bs i 
/ f 0 * 
? . x * - 


* 
0 woe —Eᷣ„— 
—— 
- L . 
7 


„ 
4 
1 


n — 


4 Plain, that Number is the Object of A- 
rithmetick. | 


2 


 Mlftratting from the Notation of Numbers, the 
R ules of Arithmetick are but Four, art ing from 
four Queſtions, which are obvious, and may occur 
to any who has but once heard of Numbers. 1. 
What is the Sum of two or more Numbers talen 
together ? Hence we have Addition of Numbers. 
2. What is the Difference of two given Num- 
bers? Hence Subtraction. 3. What is the a- 
mount of a given Number as often taken as ano- 
ther given Number contains Unity? Hence Mul- 
tiplication. 4 How often is one given Number 
contained in another? Hence Diviſion. Theſe 
© * VIS. Addition, Subtraction, Multi- 
plication, 
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Rules f Arithmetick, we can find the 
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plication, and Diviſion, I call the Algorithm, or 


Arithmetick of Numbers. 


Now, as we <;tinguiſh Numbers into Integers 
and Fractions, Fractions into Vulgar and Deci» 
mal, and Decimals into Finite, Infinite Repet- 
ing, and Infinite Circulating ; we have @ five- 
fold Arithmetick of Numbers, viz. The Arith- 


metick of Integers, of Vulgar Fractions, of Finite 


Decimals, of Infinite repeting Decimals, and of 
Infinite circulating Decimals, and theſe frve make 


= 2 complete Syſtem of Arithmetick, taking Arith- 
metick in a ſtrict and * 9 a5 the 


Science of N umbers, 


This Stew of Avithmnetlols, if well andere | 


: flood is like a fine Inſtrument in the hands of a 
 Skilful Artiſt, by which he can ſurmount the great- 


eſt difficulties in other Arts, but ſtill the direction 
of the Infirument, in working, depends on theſe 
Arts in which it is employed. Fur inſtance, by the 


tudes, Latitudes, Right Aſcenſions, — 


Sc. of the heavenly Bodies, but ſtill the direction 
er the cara of un Rules depends upon the 


princes | 


. The PRE FAcE. | 
principles of Aftronom y and Spheric Trip 


metry. 
The Extraction of Roots, is #0 part of Arith- 


metick, as nut depending entirely on its firſt Ele- 
ments and Principles; for inſtance, we can net- 


ther diſcover, nor underſtand the methods of ex- 


tracting the Square root, without having recourſe 
either to the 4th Prop. of the 2d Book of Eucl. 


Ele. or to an Algebraic Square raiſed yu * 


Binomial Root. 


The other R BY as thoſe of Three, Fellow- 
ſhip, Falſe, Sc. which are found in all our 
printed Courſes of Arithmetick, and are, by ſome, 
miſtaken for Arithmetical Rules, are imudced not 


ſo, in ſo far as they depend upon the Doctrine of 


Proportion, which owes its origin to Geometry, 
and not to Arithmetick : For, as Number is the 
object of Arithmetick, ſo Magnitude 7s the objec? 
/ Geometry; and lis plain from the 3d and 4th 
Definitions of Euclid's th Element of Geometry, 
that the ratio of the quantities of the ſame kind, 
is the mutual habitude, reſpect or relation the 
one quantity bears to the other, as to their Mag- 
nitude; and Proportion # is the ſimilitude f ratios, 


T1 


£28 
9 


The PREFTAC E 1 


ſo Proportion is originally Geometrical. And hence 


it is, that, in accounting for the Method of finding 


a fourth Proportional 10 three given Numbers 
wwe are obliged to have recourſe to the 16th Prop. 


of Eucl. 61h Element, where he demonſtrates, 
that if four Terms are proportional, the Rectangle 


or Product of the extremes, is equal to that of the 
made Terms. 


My principal 8 in writing theſe e She ets 


was, t0 lay dern a rational Syſtem of Arithmetick, 


as ſuccintt, as po ffeble, and, at the ſame time, ſo plain 


aud clear, that the meaneſt capacity might eaſi ly 


comprehend it. How far I have ſucceeded in my 
Deſign, I muſt leave to the judgment of Mankind 


mean time I beg the Reader's good nature may 
3 excuſe any eſcapes my weakneſs or inadvertency 


may have occaſioned. I hope the old obſerve, 
Humanum eſt errare, may apologize for my fails 
ings, and [prevail With rhe Reader to pardon ben. 


For the Practice of moſt caſes © in the A We 1 


metick of Infinite repeting Decimals, 7 an in- 


debred to a ſmall Treatiſe of Arithmetick, iin 


by our learned couulryman, the F Me. 
George * Miniſter of cle Goſpel. He ad- 
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 wances 10 theory of his Doctrine. That, with the 
few caſes in which he is deficient, I have here 
ſupplied. T do not pretend to make any boaſt W 


it, having only walked a few ſteps foal in the 
road he chalkt out for me. 


+» by * 
- AE 993 — 
r 2 2 


la Finite Decimals have an Algorithm f 
their own, which is full and complete, as being 
the ſame with that of Integers, due regard being A 

| had to the place of the Decimal point; Iikewiſe } 
Infinite repeting Decimal have their Algorithm 9 
fully as complete, and yet 12 Circulates can 
be wrought by neither of theſe Algorithms, we 
Have all the reaſon in the world to conclude, 
that they tao have an Arithmetick of their own- 
This Arithmetick of Infinite Circulates I have 
laid down as methodically and diſtinfily as 1 
could. If the Reader thinks I might have 
done it in fewer words, all the apolgy I can 
male is, that this is my firſt attempt that 
way. The Operations in Multiplication and Di- 
viſion are tedious, I muſt own; but then rey are, 
70 the laſt exattneſs, uſt, 


7 he Dofrine of n upon which the 


ver Rules which are not purely Arithmetical 
| _ depend, 
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depend, T have ſufficiently illuſtrated in the Rules 


of Three, Five: and Fellowſhip, theſe being the 


moſt conſiderable and uſeful in Buſmeſs, the reſt 


I have neglefied , iſt, As being plain and eaſy 
to any that is tolerably exerciſed in Proportions. 


2dly, Leſt they ſhould ſwell this piece to a greater 
volume than was intended, (for I deſigned it for 


the pocket.) And, 3 dly, . becauſe they are laid 
agen ſo fully by other hands, that my repetition 
of them would be but a crambe repetita. | 


The Nules for Practice Pue laid 4 a 
cauſe they depend upon principles purely Arith- 


; | metical, vis. the aliquot parts of a pound, which 


are found by ſimple Diviſion, and likewiſe be- 


3 cauſe they are of great uſe in Bulmeſs, and in 


many caſes very expeaitious; yet I could rather 
chooſe to work Decimally, as being moſt expedi- 
tous in all caſes whatſoever. I know it is object. 
ed by ſome, That they loſe by Decimals. But if 


the Practitioner would continue the Decimal of 


the price till it is 3 he'll find he loſes no- 


TO 


Propor- 


2 Liv Mzasures, e. 


bee of Seot and EU, 
mes. N 


"HE Scots, Paris, and ds Ounces, are 
to the Engliſb Troy Ounce, as 95 to 96. 


The Ceots, Paris, or Amſterdam Grain, i is to the 
* Engliſh Troy Grain, as 19 to 23 27 

The Scots Pound, is to the Engl 72 Averdupois 
Pound, as 38 to 35. 5 

| The Scots Firlot Wheat Meaſure, is is to the Ex- 

gh 70 Wincheſter Buſhel, as 100000 to 99042. 


The Wheat Firlot, "eo the Bear Firlot, as 21 4 
+ > "EE 
"The Scots Ell, is to the Ex 75 Yard, 3 3 * 
1 


Tel &ots Foot, is to the El. % Foot, as 186 
to 185. 


The Scots Pint contains 103.421 Cubic Inches. 
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The Reader is deſired. to conn the Blow 
ing Errors, Which have eſeaped the * We 
be begins to read. \ 


bf Page 32. Ex. of . 3d * from the left hand of the vi- 
= 275 for A 6. P. 34. I. 4 from the foot, for js r. in. 
* I. 1. for 288. Fy 228. P 38. By 4 fort 383 
i "iy 1 in 3. and l. 5 from the foot, . for rig 3 5 
7 hand, Sc. P. Gt. 1. alt. above 298. a — T. = E nd 
r. 72. P. 9% J. 10. r. of the gain, -P r 
; the kicſt 8 inſtead df _ o 90. cut o *ﬀ > only. $5 
Up In the reaſon of Rule IV. for 4 r. tc — for 2 
P. 116. in obſrye 1. l. 3. for r B. n. Cn th, 771 
N. B. r. Coral. P. 118. in t e n E. 1 
P. 156. Parag. 3. . 4. for Shilling 3 K. — Se 
as a proof, Ste. 1. 3. for. Simple 5 r. Fulgare | 226. 1. e 
calate r. chene. 1 
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CHA ARACTE RS Explained. 


Equal. 
Plus or Addition. 
Minus or Subtractio. 
Multiplication, into, or multiplied into. 
225 divided by 3, or thus, 3) rl. 


y +4 


In Example 2d; Page 240, J propoſe to divide 
500.4545 by 6.36, 36 J mark it thus CELTS 
the mixt Number with the V 4 5 Fraftim an- 

| ſwering to 500. 45,4 5 is 500. Ir, arid that anſw-er⸗ = 


| 1 to 6. 3 6, me is 6 + Ty their . 1 mark thus, 9 


77 r = f2L "their Diven 1 * N 
27) and n dividing them, their quot 
5458, likewiſe dividing the Decimals firſt given, 
their quot is 78.6, 42857 1; ſo the whole progreſs 
ſtands thus, £2545 45 = 6 1) 5005 (= 37 


6,36 


WH (=* £597) = = 78.6,428571. 
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5 1 | NoTaTion of NUuMuBERS. 
5 4 One, * Ten, Fifty, Hundred, Five hundred, Thouſand. | 
a MW iv, x I, © op os 
* 4 LL. the Figures us'd by the 1 | 
ot Romans in Arithmetick were the a- by 
n, K boye Seven, whole values are annex d, 
ets | and by various combinations of theſe, ./;_ 74 
2323 | they expreſſed all their other N um; 
I bers according to the following Rules. - 

5 I. As often as any one Figure is repeted withs * Tt 
_— out interruption, ſo often its value is to G 


taken. 

: IL A Figure of a lefſer value on the left 

O- band of a Figure of a greater value, takes the leſ- 
WY fr value from the greater, 8 


1 III. A 


2 


NOTATION of NUMBERS. 


III. A Figure of a leſſer value on the right 


hand of a F. gure of a greater . adds their 


values. 


Two, Four, Twenty, For 


I IV, XX, X 


Three, 


II, VI, 


— " 


Seven, 

VII, 
Nine. 
I 


Nineteen. 


. 
Eighteen, 
XIIX. 


Thi l rty, 


Fifteen, 


W 
I. X XC 


DC. 


Six hundred. 


Sixty, Two ”_— Seven hundred. 

DCC. 

Headed 2 Fifty. 
A 


LX, 


e 


XV, LXX, 


CC, 


Fa 


They Bn D for D, or 500, and by repet- 


they made the 'N umber ten times grea- | 


ing o, 
ter; thus, 
; | 45:7 
10 
150 
The ij way 1 8 put 


and by repeting C and , 


922 7 4 £23 * 


Foo, 


Jo,. 


50000. © 


CID for M, or 1000, 
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I ©0000, | 
10 
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they made the N. um- 
ber ten times greater ; „ 
| CÞ_ 
CCIDD 
CCCI 00 
CCCCID990 
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NOTATIO N NUMBERS. 3 
They likewiſe expreſſed Thouſands -4 a Cw 
oyer the head of walker W thus, 


V = 5000, 
XR © - = nom; 
H 100000, 


M _ = 1000000, , 


N B. 2 . Editions of Cziar's Commene 
99 1 find ©» put for CD, or 1000, * 


- 


—— — 9 


0 2 . 4 1 6 7 8 9. 
All the Bi gures uſed in Arithmetick,” at this 
Day, are the aboye Ten; of which the firſt (o) 
called a Cypher, ſignifies nothing, and yet is 
of great uſe in Arithmetick : The next is called 
One, Unity, or an Unit; it is that by which 
every particular is called one of its kind; and 
is the Fountain of all Numbers, it el n 
Number; for, - 
Number is a Collection or Multitude of Units. 


The next Figure (2) exceeds the precœeding 
(1) by one, and the following Figure (3) ex- 
ceeds its preceeding Figure (2) by one, Sc. So 


«yu? 


that taking the Figures in the natural order in 


which they ſtand above, each Figure exceeds the 
immediately preceeding by one, or, (which is the 
ſame thing) each Figure ſignifies as many Units 
as it has places from (0). This is the fn * va 


Bede 


lue of the Figures, 
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4 NOTATION off NUMBERS. 
| Beſides this ſim ple value, the Figures have 2 
local value, according to the 2 in which they 


om the right hand 


towards the leſt; thus, | 
Brh, 7th, 6th, 5th, 4th, 34, 26, I uf Place, 


Kc * 
A Figure in the firſt pla 


Figure in the third place has ten times tha ya» 
lue it would have, were it in the ſecond; and u- 


niverſally, each Place has ten times the value of 


that immediately prec eeding it. 

From this conſideration of the /f anple and local 
values of the Figures, we can account for the 
Adition, Subtratiion, Multiphcation, and Divi- 


/ion of Numbers; and from the fame conſiderati- 


on we may find a method of reading and writing 
Numbers, vs. by aſſigning names to the Oe 
ral _—_ : thus, | 


P _ 
8 = 
T: 5 = 
F I; 5 
Z Z - 
$6897563974857296473859658 
NMEONMBOXMEOMEOMEONEOXEOMAL & 
© = OS Seo SO O 2 8. 
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ce has its imple va- 
lue, a Figure in the ſecond place has ten times 
the value it would have, were it in the firſt; a 
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NOTATION ff NUMBERS. 58 
RULE I. To read any Number. 
Zo the ſimple value of each Fire Joyn the 
name of its place, beginning at the left hand, 
and reading toward the right. 
N. B. 1. Becauſe eyery third place is Hun- 
dreds, theſe my be marked win A point above, 
thus; 


6997463574357 296472 ante 

N. B. 2. Becauſe the Figure on the left hand 
- of each ſecond Hundred — is Milhons, Billi- 
＋ 6 1 ons, Trillions, Cc. the e may be marked with a 
9 point below; thus, 


27 
* if 6397563974857 396473859658 


- % N. B. 3. A Figure on the left hand of a Hu- EIS 
g 38 dred point, having its ſelf no point, is always II 
- FF Thouſands. 
V. B. 4. In the order of reading after Hun- 
dreds follow always Tens. ; 
8 Eight, or eight Units „ — 
o8 No Tens, eight Units. l 
oo8 No Hundreds, no Tens, eight Units. 


« From the above Notation it is plain, that C. b 
5 phers on the leſt hand of a 3 Figum lo 
4 not change its value. WEST. : , 
5 8 Eight, or eight Unit 4 

80 Eighty, or eight Tens, no A 


800 Eight Hundreds, no Tens, no n 5:2: ol 
From the above Notation it is plain, that (yx 


= phers on the right hand of a + Bignificant- Figure 
Il = * | 


6 NOTATION of NUMBERS 


augment its value in a decimal proportion; fo 
that the only uſe of Cyphers in the F rithetick 
of Tntezers is to ſupply places, ſo as to augment 
the value of ſignificant N igures, 5 _ them 
into higher Pen. | 


RULE I. 7 write any Number. 


Write down the Figures in the ſame Order 
their values are expreſſed ; beginning at the left 
hand, and writing toward the right.” 

So this Number (Seyenty four thouſand, fix 
hundred and fifty eight) is written thus, 746 58, 


N. B. If in pronouncing the Number, any 
places are omitted, theſe places muſt be ſupplied 
with Cyphers, So this Number (Six Millions, 
five thouſand and twenty eight) is written — 

N 6005028. 


DEFINITIONS. 


7. An Intiger is any whole number, as 8, or 7 & 
2. A Digit is any one of the Nine {i gnificant 
Figures; for o ſignifies nothing. 
3. A Number is faid to meaſure another num- 
ber, when it is contained in that other number 
a certain number of times, or when it divides that 
other number without a remainder. | 
4. An Even number i is that which 1 iS meaſured 
by 2. 
| An Odd be] IS that which is not mea- |} 
ſured by 2, or that which differs from an even 
number by Unity 1 
6. A Prime number is that which Unity only 


meaſures, as 5; Or 11. | 7 A 
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2, that i is, five plus three, or 


5 [i vi ⁊. Units under Units, Tens under — 
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be 8 % 52 | 
ADDITION. - 
7. A Compoſite, number, is that which ſome 
— meaſures, ' as 6, which is meaſured both 
by 2, and by 3. | 
8. Numbers Shri betwixt themſelves, ar are 


| ſach as have one common meaſure, as 6 and 9, 
' Which are e both meaſured by I 


A. JIE — 


"Mev 0:22 ww 


Dprriox is a Collecting or Gathering to- 
gether of two or more numbers into one 


Sum. 

The mark of Addition is (+) pf US, as 5 + 3 
ve haying F 

added to it, is equal to eight. 7 

The numbers are for ordinary written 3 3 

one below the other as in the l -* 


22 8 9 


— — 


If I have 372 + 426, becauſe only ſimilar or 


like things can be collected into one Sum, 


J place the one Number under the other 37 
(as in the margine) like parts under like . 426 


ens, Sc. Then I fay, 6 Units and 2 U- 798 
nits make 8 Units, which J ſet below in the 


place of Units; then 2 Tens and 7 Tens 


make 9 Tens, which I ſet below in the place of Tens; 
then 4 Hundreds and 3 Hundreds make 7 Hun- 5 
dreds, which I ſet below in the place of Hundreds, | 
ſo the whole Sum i is 798. Hence, We 


RULE L 


— * 
— 3 
we FP 


8 ADDITION 
RULE IL Þs Addition Units only can þ and 


in the _ of Units, Tens only in the l of 
Tens, Hundreds only i in the place of Hundreds, &c. 


If Thave 568 ++ 959 + $24-+738, It them 
according to Rule 1//, Units under U- 0 
nits, Sc. Then J ſay, 8 and 4 make 12, 768 


and ꝙ make 21, and 8 make 29, where 959 


T have 2 Tens, and 9 Units; theſe g U- 824 


nits I ſet below the place of Units, by 738 
Rule 1ſt, and becauſe the next place is ——— 


ten times the value of this place of Units, 3289 j 
I carry my 2 Tens into the next place 
ſimply as 2; and fay, 2 Tens, which I collected 


out of my Units, and 3 Tens, make 5 Tens, and 2 


make 7, and 5 make 12, and 6 make 18, where 
T have 1 Ten, and 8 over, theſe 8 J ſet below in 
the place of T ens, by Rule 1ſt; and, becauſe each- 


place is ten times the value of that immediately, 


preceeding, I carry my 1 Ten into the next place, 
as only one of that place, and fay, 1, which I col- 


lected out of the preceeding place, and 7 make 8, 


and 8 make 16, and 9 make 25, and 7 make 32, 


Where I have 3 Tens, and 2 over, theſe 2 I ſet 
below in their proper place, and the 3 Tens, which 
belong to the next place, I ſet on the left hand, 
there being no figure in the next place to which 
I can carry it, as ſimply 3. So the whole Sum is 


3289, which affords me, 
RULE II. Carry akways 8 to the 


value of the 9 4 þ folein Place. 


. 
POST 


ADDITION. 9 
II I have Pounds, Shillings, Pence and Far- 
things to be added, I place the L. s. d. f. 
ſeveral Sums, as in the margine, 879 16 11 2 
Pounds under Pounds, Shillings 798 18 10 3 
under Shillings, Sc. and in each 247 19 103 
of theſe Units, under Units, 178 15 11 2 
Tens under Tens, &c. by Rule 
1ſt. Then, becauſe 1 Penny is in 2105 11 08. 2 
value 4 Farthings, in ſumming — 
7 Farthings for every 41 carry 1 to the ol 
Pennies, and, becauſe 1 Shilling is m value 


} I2 Pennies, in ſumming up my Pennies, for eve- 
ry 12 Penmies J carry 1 to the place of Shillings : 
I Tune fame Way, becauſe 1 Pound is in value 20 
2 be. Shillings, in ſumming up my Shillings, for every 
© 20 l carry 1 to the place of Pounds by Rule ad. 
t So, beginning with my Farthings, I proceed thus, 
2 3s 2. Farthings and 3 Farthings make 5, and 3 make 
. 38, and 2 make 10 Farthings; where T have 2 
> fours, or 2 Pence, and 2 Farthings; ; theſe 2 Far 
- 2F things J ſet below in their proper place, and carry* 
3, my 2 Pence to the next place, vis. that of Pence, 
2, and ſay, 2 Pence, that I collected out of my Far- 
t things, and 1 make 3, and 1 make 4; here, tho? 
h T have the Sum of my Units, I do not ſet them 
d, down below in their proper place, but along with 
h them I ſum up my Tens; thus, 4 and'10 : (for 
is every 1 in the place of Tens is one Ten) 
make 14, and 10 make 24, and 10 make 34, 
” and 10 make 44 Pence; here I have 3 
T welves, or 3 Shillings, and 5 Pence over; thete 


8 Pence I ſet below in their * place, and 


11 3 carry 


* 9 F 


"» ADDITION. 
carry my 3 Shillings to the place of Shillic 
= chk 3 Shillings that I colle&ted out of my Perks 
i and 5 Shillings make 8, and 9 make 17, and 8 

12 make 25, and 6 make 31; here IJ have 3 Tens, 
and 1 over, which I ſet down in its proper place 
of Units, and carry my 3 Tens to the next place, 
being the place of Tens ( for here T can ſum up 

my Tens by themſelves, becauſe juſt 2 Tens make 
20 Shillings, which is 1 of the immediately 
following place, viz. 1 Pound) then I fay, 3 
Tens, which I collected out of my Units, and 1 
Ten make 4 Tens, and 1 make 5, and 1 make 6, 
and 1 make 7 Tens; here I have 3 Twenties, 

and 1 Ten m which I ſet down below in its 
roper place, and carry my 3 twenty Shillings, 

; er * Bound to the place of bun which he 
7 ing Integers, T ſum up, as in the preceeding Ex- 
== ample. "ES TR 
A Prom the manner of working this third Ex- 
ample, follows | * 


RU LE IIL Ir adding Integers and their 
parts, (as Pounds, Shillings, Pence and Far- 
A Hing S) if in ſumming the parts you carry a juſt 
number of Tens, ſum up firſt your Units, and car- 

ry Tens to the next place, as being the place of 

Tens; then ſym up your Tens, and carry at the 
number of Tens contain d in the value of the im- 
muealate following place, as in Shillings, where 

you carry at ao, which is juſt two Tens; dfter 
baving ſummed up your Tens, for every 2 in — 


r rad oe io EEE. 
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60 Minutes = 1 Hour, 
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A ADDITISCNT” © 


ſum carry 1.70 the next place, hid i. is the place 


of Pounds. 

If you do nat carry at a juſt ir- f Tens; 
fam up your Units and Tens at once, 4s in Pence, 
where you carry at 12, which is more than 
and leſs than two Tens; and for every 12 in the 
| ſum, you carry 1 10 the next place, which) i is the 
pos of Shillings. | 


Theſe three nie extend to all the caſes that 7 


can fall out in Aadition. 5 1 
Example 2d, in addition of time, W _ 
u. W. 4. 6 * 


= 1 Week, 525 10 2. 4.27 8 


1 Month, (38 12 3 5 16 
e = 


Bo -* 
ny 


%. yn 


” = an I bags wich Mines «9 1 85 5 | 
make 16, and 8 make 24, and 6 make 305*T 


ſet o below, and carry my three Tens to the er 
place, being the place of Tens; then 1 tay; i 


that I carried, and 3 make 6,” and 4 make 10. 2 


and 4 make 14, and 5 make 19; andt 


60, or ſix Tens, make one Hour, for er : ; 
this ſam of Tens, (19) I carry 1 to the next place 
of Hours 7 o I kt down 1 below, tos 
5 15 
Tay 16, and 1 make 17, and 1 


Then I fay, 3 that J carried; and v make ro, 
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12 SUBTRACTION. 


and 10 (for 1 in the place of Tens is one Ten) 


make 35, and 10 make 45, and 20 make 65, 
and 10 make 75; ſo the ſum of my Units and 
Tens, taken together, is 75, where I have three 
248, and 3 over, I ſet my 3 of Exceſs be- 


low, and carry my three 248, as 3 Days, to the 


place of Days, and fay, 3 that 1 an and 5 
e 8, Oc. | 


8 ii 


+ —_ * "4 ers 4 "7 * FT 


SvnprnAcTION. 


NUBTRACTION takes a leſſer Number from 
a N chat their difference = wh 


fy The mark of Subtraftion is [=] minus, as 


$—3= 5, that is 8 minus 3, or 8 having 3 ſub- 
tracted from it, is equal ware: 

If I have 76 8—345, I place the leſſer Num- 
ber below the greater, and be- 


cauſe only fimilar or like 768 M end, 


Things, can be ſubtracted, I 345 Subtrabend, 


12 place Units under Units, Tens — 


under Tens, Sc. Then I fay, 423 Defforonce.) 
> Unis from 8 Units, and 3 —— — 
Inits remains, which I ſet 35 i 


down below; 4 Tens from 6 Tens, and 2 Tens 
remain, which I ſet down below in the place of 


Tens; then 3 Hundreds from 7 Hundreds, 4 


Hund reds remain: So the whole ny or 


Reptainder i is 42 2. Hence, | 
7 > nb 


„38S U BT RAC TO N. Iz] 

R U L E I. In Subtraction Units only d 
ftand i in the place of Units,” Tens only in the place 
of __ only one: in —_ Rong M His 


Axiom. If to 2 numbers equal numbers 
are added, the difference of the . is the 
ſame with the difference of the _— — 
firſt Siven. 58 | 


1 20 
=o. $+10=18 8+12=20 1 nt 


| 3. - — 2 —. . un 


1 have "MR 8, 'T ce the leſſer - 


1 under the greater, Units under Units, Tens a 


under Tens, Sc. by Rule 1/f. Then I fay, 368 
8 Units from 4 Units J cannot, but, be 
cauſe Ten is the value of the following . 456 


place, I add 10 to 4, and ſay, 8 from 14 1 


and 6 remains, which I ſet down belo 0 


and add the Ten (which I added to the Ur nits 8 


of my Minuend) as 1 to the Tens of my Subs 


raband (by Axiom) and fay, 1 that I borrows 


ed, and 6 make 7, from 2 I cannot, but, be- 
cans the following place is ten times the valus 
of this place, I add 10 to 2, and ſay, 7 from 12 
and 5 remains, which I ſet down 0 and add 


the Ten as 1 to the place of Hundreds in mp 


Mintend; thus, 1 that I borrowed, and 3 make 


+ * 8, and 4 dewains ſo the e whole difference 
il 


4 8SUBTRACT ION. 


_ © - is 456; and, becauſe I have added tlie ſame num- 


E . to both Minuend and Subtrahend, the diffe- 
rence is the ſame as if no addition had been made 
by proceeding Axiom : Hence, | | 


RULE II. Borrow always according ta 
the value of tbe pmediately following place. 


"If I have Pont Shillings, Pence and Far- 
things, as in the margin, I ſet 
them down Pounds underPounds, L.. 5 4 f 
Shillings under Shillings, &c. 710 13 05 2 
and in * of theſe * 237 16 10 3 
Units under Units, Tens under 
Tens, Sc. by Rule rf Then I fay, 2 16 6 66 3 
Farthings from 2 Farthings I 
cannot, but I borrow 4 (as being 
the value of the immediately following pie) h. to 
the 2, and ſay, 3 from 6, and 3 remains, which 
F- kt down below, and carry the 4 Farthings 
(which 1 borrowed to my Farthings of the Minu- 
tn) as one Penny to the Pence of my Subtra- 
hend, and fay, 1 that I borrowed, and 10 make 11, 
from 5 I cannot, but to my 5 Pence I borrow 12, 
as being the value of the following place, and 
fay, 12 and 5 make 17, fo 11 from 17, and 6 
remain, which I fet down below, and add the 12 
Pence (which J borrowed to the Pence of my | 
Mennend) as 1 Shilling to my Shillings, and fay, | 
r Shilling that I borrowed, and 6 make 7, from 
3 TE cannot, but 1 borrow 10, (the next 2 1 


- | . 

SUBTRACTION. ings 

being the place of Tens) ga ſay, 7 from 13, and 
6 remains, which I ſet down below, and carries 
the 10 (which I borrowed: to the Units of the 
Shilling in my Minuend) as one to the Tens of 
the Ps Sure oi and fay, 1 Ten that I borrow- 
ed, and 1 make 2, from 1 J cannot, but I bor- 
row 2 Tens (which is 20, the value of the fol- 
lowing place) to the 1 Ten in my AMinuend, 
and 2 Tens from 3 Tens, and 1 remains, which 
I ſet down below, and carry the 2 Tens, or 20 
"2X7 Shillings (which I borrowed to the Tens of Shil- 
liags in my Minuend) as 1 Pound to the Units 
of Pounds in the Subirahend, and ſay, 1 Pound 
that IT borrowed, and 7 make 8, from o I cannot, 
but 8 from 10, and 2 remain, Sc. Hence, 


RU ILE III. Ff you borrow a juſt number 
„ Tens, ſubtract firſt your Units, (borrowing 10 


HF need be) then ſubtract your Tens, 

(i need be) the number of Tens contained in the 
value of the immediately following place, as in 
Shilling s, where you borrow Twenty,which is juſt 
2 Tens. Brie” - . e oli 
Bu if you do not borrow a juſt number of 
Tens, ſubtract your Units and Tens at once, as 
in Pence, where you borrow 12, which is more 
than one, and leſs than two Tens. pole 


ko 


caſes in Subtraction; we ſhall illuſtrate them once 
more in an Example of Subtraction of time: 


Theſe three Rules extend to all the poſſible 


16 MULTIPLICATION. 


| Here, becauſe 60 minutes - 
are juſt 6 Tens, I ſubtract L mw. 14 h. min, | 
firft my Units, then my $2 08 1 4 15 23 
Tens; thus, 6 from 3 I 16 11 2 4 17 36 1 
| c:nnot, but IJ borrow 10, — — = 
and fay, 6 from 13, and 7 & 5 00 2 6 21 ar 4 
remains, which I ſet down — — = 
below, and ſay, 1 Ten that BE 
J carried, and 3 make 4 Tens, from 2 Tens I can= 
not, but I borrow 6 Tens, or 1 Hour, and fay, 4 - i 
Tens from 6-+2, or 8 Tens, and 4 Tens remain, 
which I ſet down, and ſay, 1 Hour that I borrow | 
ed, and 17 make 18, from 15 I cannot, but I 
borrow 24 Hours, or one Day, and fay, 18 from 
24+15, or 39, and 21 remains, which I ſet 


down, Sc. 


* 


ED _ 2 - * 
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MurLTIyLICAT ION. 

N Mur TIPLICATION there are two nun- 

bers given, vis. one to be multiplied, cal 
ied the Multiplicand, and another that multiplies 
it, called the Multiplier, and thoſe two go un- 
der the common name of Factors; the number 
produced by the multiplication of theſe two, is 
called the Product. Theſe terms bein g T1 
cd, the Definitzon i 18 plain. 

Mol Ip LI CA TIOx is a taking, or placing of | 
the Multiplicand as often: as the Multiphier con- 0 
tains Unit. J 
Or, Multiplication, from 2 multiplicand „ 


multiplier giyen, finds a third number, called 
the 


MU LTIPLIC ATIO 


the 


product, which contains the — as 


— often as the 222 contains unity. | 
— 0 The mark of Multiplication is x 7 into, Or mul. 
85  tiplied. into, as 3X4=12, that is 3 into 4, or 3 
17 multiplied into 4 are equal to 12. , 
. 1 *Tis plain, from the | 

TA 3 | operation in the mar- 4 multiple. 3 4 21 2 Zo ore. 
_ } | gin, that it is a matter 3 — 4 

5 of indifference which of — 
in, the two factors is mul- 12 22 13 5; 
x» Lee and which is — — 
-1 9 1 Late, for the pro- 13-40 ol 7 
1 "Mo auct is the fame in both caſes, and the eſſenti- 
ſet 9 al property of Multiplication holds 3 in both, vir. 


_ Mhe nuttiplier contains unity. 
lf the multiplier has cyphers on the 


Y in the arithmerick of * 18 * ſup- 


,* ply places. ee 
It is plain the caſe is the aue, if the $000 
r multipticand has 5 on the r 4 
5 0 ; hand. | — 
OY 4 <= x: 20 OO 
| — ; 2 
and . 5 
lled e 
2 2 
the 0 an; 


4 right hand, multiply the fignificant fi- 
6 gure (or figures) in the  multipher into 


you have the product of the whole Mul 
Liplication; for the only ule of cyphers + 


bf he product contains the mukiplicand 3 as ny as 


to the right hand of the products, and raooo 


q * 
J - 


F MULTIPLICATION. 


Conſe quently, if both multipli- 4000 
cand and multiplier have cyphers on 300 Y 
the right, to the right hand of the ——— 
product of the ſignificant figures join 1200000 . 
the cyphers in both factors. = 

If your multiplicand confift of ſeyeral places, 
and your multiplier is a digit, ſet the mul- 
tiplier under the Units of the multipli- 7 96 
cand, and multiply it into each place of 8 
the multiplicand, firſt Units, then Tens, —— "8 
Sc. carrying always according to the va- 6368 . 
lue of the immediately following place; —— MM 
thus, 8 times 6 make 48, I ſet down 8, = 
.and carry. my 4 Tens to the next place; then, 8 8 
times 9 make 72, and 4 that I carried, make 76,1 
ſet down 6 below, and carry - Te ens to the next J * | 


ace further to which I can carry. +} 2 

I your mnultiplier oonſiſts of two, three, or 1 
more places, ſet it under the multiplicand, Units 
under Units, Tens under Tens, Sc. L 4 
Multiply firſt your Units into the 


whole mulliphcand, (as before) then N 
your Tens, then your Hundreds, Sc. | 
letting always the Ayr hand figure I 
of each product difeatly below the 
multiplying figure ; ; the ſum of all . 
theſe particular products is the pro- = 


duct of the whole multiplication. j 
N. B. In multiplying my 7 Tens into 87 he 
Units of my * 1 uy, 7 times 8 rs | 

56, 


” 
F 
” - 
l y * 
* „ 
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- $ J . > 4 
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4% 4 4 
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„ | 3 
MULTIPLICATION. 19 
56, I ſet down 6 under the multiplying figure, 


or under Tens of the multiplicand; for this 7 


ſtanding in the place of Tens, is properly 70, 
and 70x8=560, and carrying 5 to the next 


place, and ſetting down 60, the cypher falls into 


the place of Units, and caſts the 6 into the place 


of Tens; ſo the cypher, making no alteration in 
the addition of the partial products, is juſtly ne- 
glected. I BE 

In the example in the 8 57685 


margin, in multiplying 7 Oy - 
Hundreds into 8 Units 5 
- _ of the multiplicand, 1 5 6 861.584 e 
my right hand figure of 5146188. — N 
the p roduet under ; Hun- 5 
dreds of the multiplicand; 


* ” here 7 is properly 700, 
ww My C. ; ; | : n 
If you have cyphers in- 


FX termix'd with ſignificaannt 806089 
figures in the multiplier, —— 


N 4 f 5 : Fw 2 A i DIME 
FW multiply the ſignificant fi- 7 08124291% 
fures only, ſetting the right 4720828668 


band figure of each product 6294438144 . 
— — 8 


F below the multiplying fi. — — 
=_— 63417 17 24830913 


There are feyeral compendious ways of Work- 
ing multiplication of Itegers, which, being ra- 


ther curious than neceſſary, J paſs over: Only 


one compend I ſhall here lay down, as being ve- 
ry uſeful in the arithmetick of infinite eireula- 
hl | © -- 
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Plicand annex as many cyphers as your multi- 


Py 7,8 

<1 

have 99 times 8756. nt 
Fi K 

292 


To multiply any number conſifting entirely 


Plicand, then 8, and on the left hand of 8 as ma- 


thus, 


999%999=998c0r | — 
99gx9999=999806 deer | th 27 66 


20 MULTIPLICATION. 
ting Decimals. It is this, To multiply any num- 


— by a number conſiſting of any number of gs, 
as 99, 999, Sc. To the right hand of the A 


Plier has gs, and ſubtract the multiplicand. 
87 a ;  6876x999=6869 124 


87 £ 68 876000 
28756 0 e 
866844 N cp. 


The reaſon is plain; for, Media =$756x100, 
which contains 8756 juſt once more than 8756x9099; i 
if therefore, from 875600 you deduce 87 56, you ft 


of 9s by i itſelf, 
Set 1 in the place of Units, then as many cy- 
phers, except one, as there are 9s in the multi- 


ny 9s as there are x nerd on its Wy hand ; 
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Y £36 for 2x3=6, end 6x6==36, or 2x3x6=36, 
Mm Definition 3. The aliquot parts of any number 
are ſuch as meaſure that — 1-2, 3, 4 6 
Is and 12, arc the aliquot Feng 1 z — au 
Y one of theſe meaſure 24- | L008 


£ Pk. of Integers, and FER 1 parts | 


„ 
ox 
LM 


nits of the loweſt denomination, multiply it into 
all the parts, beginning at the loweſt, and 

ing always according to the immediately follow- 
"7 ing place. N 
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1 
. 2M 


IF which ry 4 Pence, and nothing IM 


MULTIPLICATION; 22 
2 reaſon is plain from the Drmer caſe, and 
the operations anhexed. 7 211 03 
_ Definition 2. The component” pat )of- any 


W are two, three, or more numbers, Which 


multiplied together, produce that number; ſo 4 
and 6 are tlie component parts of 12; for 
2x6=12, and 2, 3 and 6, ate component parts 


by Integers. 2 
If your multi Tier is a Tight, let i it under U- 


EXAMPLE, 0 


4 1 139 


® What is the price of cight bags of Mead at 


* 3 
” bo 
q s . 1 
= _ 
x jy '$H : 
x Ly 2 $-:0.4. 2 * ag? | arts 
-M N 
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p <0 "If 
- wh 85 3 


. « dif 
Here 1 fy, $ times 2 make 16, 44 10--;4 


over, ſo J ſet © down, and carry . —— 
4 to the place of pence; then 1 9 0 4 0 
ſay, 8 2 6 Pence makes 483, r: 
and 4 that I carried makes 52, 


which is 4 * or 1 Shillings, and 4 , i 


— 


22 MULTIPLICATION. 
ſet down the 4 Pence below, and carry 4Shilings 
to the place of Shillings, ſaying, $ times 2 Shillings 
make 16 Shillings, and 4 that T carried make 
20 Shillings, which is 1 Pound, and nothing over, 
1 ſet doyn o, and carry my 1 Pound to the place 
of Pounds, ſaying, 8 times 1 Pound make 8 Pounds, 
and 1 that I carried make 9 Pounds, which I ſet 
down; ſo the anſwer is 9 J. os. 4 d. of 

If your multiplier is a compoſite number, re- 
ſolve it into its component parts, which muſt be 
all digits; multiply the ſam given by any one ß 
theſe parts, and that product by the other; and 

ſo on till all your component parts are exhauſted, 
and you have the anſwer. © 


What is the price of 72 Acres of ground, at 
2.4.85. 8 d. 2 ,. per Acre? 25 —_— 
dx ya, that is, 8 and 9 are the component. ſl 
parts of 72. : 5 8 9 
So I firſt multiply the gi- L. s. 4 f. i 
ven ſum by 8; the product 2 8 8 2 WP 
1949 f. 84. I multiply by Te 
the other component part 9g, ———- F 
and I have the whole anſwer, 19 9 8 o 
F 8 1 
N. B. It is no matter wic. 
domponent part you multiply 175 7 o © 
by firſt, which econ. 


7 
3 a pts - 


7 * Fro, 


5: 10d. f a boll? !?! 
=. 65=8x8+r, What is the component parts of 
64, the compoſite number leſs than 65, and near- -- 
eſt to it are 8 and 8, and the difference betwixt 
65 the multiplier, and the compoſite number 64, 


If your multiplier is not a compoſite number, 
whoſe component parts are digits, firſt multiply 


| the ſam given by a compoſite number leſs than 
the — but the neareſt to it you can find, 
te 


: 


then mu 


ber, theſe two products give the anſwer. 5 


— 


ETA ENI 


What is the price of 65 bolls of 


heat, at 
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MULTIPLICATION. 23 


IF t iply the given ſum by the difference f 
the multipher, and that neareſt compoſite num- 
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ww... 


4 To 


24 MULTIPLICATION. 
is 1; or the ee Pare 8 8 and 8, 


and u oyer., - 5 
Here I multi ply the ſum. IL? _ £ 

given by 8, and that rode? | 8 15 "00 2. 

by 8, that new produc? gives | 

30 J 16-5. the price of 64 bolls,  . _——— 
o which I ada rs65i06 24. d o do p 

Hh price of the 1 boll over; d 

þ Eve the price of 65 bolls, — 


514 115. 10 4. 2. 1 16 oO 0 
„5 15 10 2 
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To WXIMPLEM - 7, 
What is the price of 83 Hogſheads of Wine, 
at 174 16 f. 7 d. . per Hhd?” 88=9x9-+7 
2. . 7—* TE a.” 
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5 IF 157 1 = 16 2 I bd. 
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1444 04 II I = 51 ths org times 9 nds 
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NB. The choice of component Pars is arbitra- 
iy; for here I might haye made $8==8x5x2-+8, 
| where 


. MULTIPLICATION. 25 
where the next leſſer compoſite number is $0, 
and difference s. | 
© « 6+ 1 
17 16 +8 | Rl 
8 „ : bg”, 


— — — — — 
R : ; TA W | . 
142 12.10 © = 8 hhds. 
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5 713 O4 02 O 40 hhds. 
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1426 8 4 © = 80 hhds. 

142 12 10 © = S8 hhds. 
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1569 61 2 0 = $$ hhds. 


Here to 1426). 8 PRs” the price of 80 hog- 


RY heads, I add my firſt product, 1 42 L. 12 5. 10 4. 
the price of 8, and I have the anſwer, 


1569 J. 1 C. 24. 88 
If this method of multiplying the given price 


4 by the component parts of the Integer, is not, in 
every caſe, ſo expeditious as the Practice by the 
aliquot parts of a Pound; it is, at leaſt, in all 


caſes, as certain, and in many caſes, dig. where 
the price is not an aliquot part, leſs laborious, 


conſidering, that we can, at pleaſure, chuſe the 
component parts of the Integer. 


Beſides, this method extends to all Mets and 
Meaſures whatſoeyer. | . 
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26 MULTIPLICATION, 


Ounces, and 1 'Fen over, which I ſet down, and F 
28 the 5 Twenties, or 5 D 2 the place þ 


* * B _—_ _ — — on — bad 
a oe. Dis 5 at ere ei Ge eo os —.— path 4 — 
* 1 a * „ IN 4 PR ws 0 * AS . * = 
VP 9 * Y Y , 2 1 
- y - = LL 7 
4 - 1 
1 % 
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EXAMPLE. 


What is the Wei ght of 48 cheſts of. woch 
each cheſt weighing 8 ;Pounds, 7 Ounces, 18 Ter 
ny-weight, 16 Grains Troy-weight. 


Here 48=6x8. Pe 
| Ib. os. pw. gr. 
24 219. =1 pw, 8 7 18 16 
20 PW, = I 02, 
12 C. = 


QA 


| ans. 08 oy" 


— — _ - 1 1 
Here I . 6 times 16 is 96, which is juſt 4 4 7 


twenty fours, or 24 weights, and nothing 
over; ſo I ſet down o, and carry 4 to the next 


| place; then, 6 times 8 is 48, and 4 that I carri- 
ed, make 52, I ſet down 2, and carry 5; then 8 


6 times 1 is 6 Tens, and 5 that I carried, make | 1 
11 Tens, which make juſt 5 Twenties, or 5 
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4 * * y Bot, 
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MULTIPLICATION. 
The component parts of any number below 
| 100, or even above 100, are eaſily found: But 

this method is not confined to ſich narrow bourids, 
but may eaſily be extended to higher — if 
*F we conſider that | 
. IO = 25 
—_ SO DAN 
100. 4 
9 1000==8x5* 5x5 
N Conſequently I0000z=8X5X5X5X2X5 
EXAMPLE. . 
What is the price of 1000 ftones of Hay, a at 3 
d. 1 ,. per ſtone? nooo=8x5x5x5 i 2 
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DIVE 
Iv1810N diſcovers how often one number 
1s contained in another number. 

That number which is contained in the other, 
is called the Diviſor, that which contains it, the 
Dividend, and the number of times the Divi- 

dend contains the Diviſor, is called the Quot, or 
Quotient. We may then take the Definition of 
Diviſion, from its eflential property, thus 

Drv1810N, from a Dividend and Diviſor gi- 
ven, finds a third number, called the 2 yot, which 
contains unity as often as the Dividend contains 
the Diviſor. 

The mark of Diviſion is — \ Vis; it ſets the 
Dividend above, and the Diolfer below a line, 
thus: 
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Dividend =: 


The common way of working 3)12(4 
Diviſion, is as in the margin, 12 
where I fay, How often 3 in 122 — 
Anſ. 4, times, this 4 I ſet in the 0 
Auot; then multiply the Q yot — 
and Diviſor, laying, 4 times 3 
makes 12, which I ſet down below the Divi- 


dend, and ſubtract it from the Dividend, and o 
remains. 


44 a — — 
— _ BY > -q>-—_— an... — ——U 4 — — 
x a - . * 
a -_ — N 
6— 9 et. Does Kee I—_ 


If 


DIVISION. 29 


If 1 have 2968 to be divide. 2 

ed by 8, as in the margin, I ay, 8)2968(371 
How often 8 in 29? (the ,t 1 Rt 
hand part of the Diuideed b 2 CO 


contains the Diviſor) An. y =o 
times; then I multiply, 3 56 a 
times 8 is 24, which I ſet down 2 
below 29, and ſubtracts, there 8 
3 remains 5, to which 1 being bs es 
down the following figure 6, X 3 
Which makes 56; then I ſay, 8 
Ul How in 360 
Ly. times, I multiply, 7 times 8 is 3 
56, which J ſet down below, and ſubftradts, o re- 
mains; T bring down the next figure 8, and fay, 
How often 8 in 8? Anſ. 1; I multiply and ſub- 
d, and o remains: So the 2 uot is 371. 
N. B. The left hand part of the Dividend, 
viz. 29, which contains my Diviſor 8, I call my 


firſt d ividual, and having brought the next fl- 
gure in the Dividend down to the Remainder; 
that number 56, is my next drvidual, = 8 


—— 


Hence, as many arviduals as are in the Dies | 
Sund, fo many figures are in the Quot, or the 
1 | firſt dividual, with the number of figures ſubſe- 
1 quent to it in the Dividend, is equal 70 the um- 

= oo of _ or r places i in tho 2 not. 


The 
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The reaſon of this operation is manifeſt; for 
the firſt vidual 29, as it ſtands in the Dividend, 
is 2900, and as 29 contains 8 thrice, ſo 2900 con- 
tains 8 300 times, and 500 remains: My next 


 drvidual 56, then is 560, or 56 8 and as 8 


is contained in 56 7 times, ſo 8 in 560, or 56 
e, 70 times, ſo the operation 

may ſtand thus. 2, 8)2968(300 

It is plain, the ſam of the 3 2400 70 
Luots, vi. 300+70+t=371, I 
is the number of times the 568 —— 
whole Diuidend 2968 contains 560 371 


8 
- 8 


© 


. 


— — 


. the preceding o ge it appears, that 


the whole , in Diviſion are contained in a the 
following 3 
Dic quot, * ſubauc, rransferg; ſequentem. 


 Emgliſhed this, 
Firſt ask, How often the Diviſor's got? 
The anſwer gives the figure in the . * 
Subtract the product of theſe two, and then 
Bring down the next, and ask, How oft again? 


Here 


DIVISION. 31 
HFlere I work as in the yy | 6)25797(4299+ 
ceeding example, and finding 24. 
3 remain, I draw a line on the 8 
right hand of the Quat, I &t 17 
| the 3 of Remamaer above the 12 | 
| line, and the Diviſor 6 bew 
lo, which forms a fraction 8, 5 
do be expreſſed thus, 3 ſiktng 44 „ 
parts, or 3 parts, of which tie . 
8 whole contains 6. The num 57 
ber above the line is called 54 
the aumorator of the fraction, — 

and that below it the π.j]mmi- 3 rem. 


ot A tg 1 


alor. | ns Pe 8 
3: Every diviſun (as the pre- 6)25797 
ceeding example) which has 429 9 aer. 
its diviſor a digit, may be wrought thus; as 1 
cannot get 6 in 2, I take in the following figure 
in the Dividend 5, and fay, How often 6 in '25? 
Ai. 4 times; then I ſet 4 below 5 in 25, 
and fay, 4 times 6 is 24, from 25, and 1 remains, 
this 1 I ſuppoſe placed as 1 Ten on the left hand 
of the immediate following figure 7, which makes 
17, then, how often 6 in 17? Anſ. a, I ſet the 
2 below the 7, and multiply thus, 2 times 6 is 
12, from 17, and 5 remains, which I conceive as 
Lens on the left hand of the following figure 
= 9, makes 59; then, how often 6 in 59? Apſ. 9 
times, GWS. LS 1 


C10. 


15 


32  DIVISITOUW. 
If as in the margin, the 26)8$$56$(33714:s 
Dwviſor conſiſt of two pla- _ | 
ces, I firſt conſider ifm 
Diviſor is contain'd in the 96 
two left hand figures of 78 
the Dividend 87, and find — 
It is; ſo I make the 2 an- 185 
ſwer to 8, and 6 to 7, and 182 
lay, How often 2 in 8? — 
 Anſ. 3 times, and 2 re- 36 
mains, which I conceive 26 
as 2 Tens in the left hand — 
of the 7, makes 27; then 1 LL: 
Lask, Will I get 6 three 104 1 


times in 27? Yes, conſe- — "og 


quently I get 3 times 26 * WP 
in 87, fo I ſet 3 in the 
£2 wot, and — that 3 into the Diviſor 26, 7 
the Product 78 I ſet below 87, and ſubtract 7 8 pe 
from 87; to the Remainder 9 I bring down 6, 
the following g figure in the Droldend, which makes 7 k 
96; then 1 tay, How ofren 2 in > An. 4 times, 
and 1 remains, which, placed as J Ten on the leſt 4 is 
hand of 6, makes i 6: then I ask, Will I like- E 
wile get 4 times 6, the followi ing figure in the 0 
 Droiſor, in 16? N. o; therefore I cannot get 4 

times 26 in 96; I try 3 times; thus, 3 times 
2 18 6, from 9, and 3 remains, which, placed as F | 
3 Tens on the left hand of 6, makes 36, and 3 4 
times 6 in 36, conſequently I find I will get 3 | 
times 26 in 96, I ſet 3 in the 2 wor, I multiply that 
3 into 26 the Divi er, and {et the Product | 
under 


1 DIVISION. 33 
under 96, t ſubtract, and to the Remainder 18 
I bring down 5, the following figure in the Di- 
vidend, makes 185, to be divided by 26, viz. 
a Diuidend of three places by a Diviſor of two; 
therefore 2, the left hand figure of the Diviſor, 
= muſt anſwer to 18, the two left hand figures of 
= the Dividend; ſo I proceed thus, How oft 2 in 
18? Av. 9 times, and o remains; but JI cannot 
find 9 times 6 in 5, therefore I cannot find 9 times 


141 4 


2 in 185, I try it 8 times; thus, 8 times 2 is 16, 


from 18, and 2 remains, which on the left hand 


1 


of 5, makes 25; but I cannot get 8 times 6 in 


1 
ne”. 
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"<q 
* 
4 
1 
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bring down the following figure in the Divi- 
aend, &c. Thus I proceed continually, till all the 
nakes figures in my Dividend are brought down; ſo my 
1Mes, FF diviſion is finiſhed. The laſt Remainder isWhe 
e leſt numerator of a fraction, and the Diviſor. its deno- 
like- minator, as was ſhown in the pfeceeding ex- 
* _— = -: 24 
= AH your Dyer conſiſts of three, or more pla- 
ces, work as in the preceeding examples, placing 
always the Remainder of each ſubtraction as ſo ma- 
ny Tens on the left hand of the folloying figure of 
the Dividend, if that Remainder is lelsthan 9, but 

| fit is 9, or more, ſet the figure you affumed in | 
7 78 the 2407, without any further trial. | 4 


as before; to the right hand of the Remainder L 
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ff prvisrox, 


368 men, 


Firſt, T find my arui- 


ſor of three places 368, is 
not contained in 289, the 


three left hand places of 


the Dividend, ſo I take 


in a 4th place 8, and en- 
quire, How often 368 is 
contained in 2898, 1o 3, 
the left hand figure of 
my Diviſor, muſt anſwer 
to 28 the two left hand 


figures of my Dividend, 


then I proceed thus ; 
How often 3 in 28? 
Anſ. 9 times; I multi- 
ply,9 times 3 is 27, from 
28, and 1 remains, which 
1, on the left hand of the 


following figure 9, makes 
19 I cannot get 9 times 


6 in 19, ſo J take 1 leſs, 
vi S. 8 times, and ſay, 8 


times 3 is 24, from 28, 
and 4 femains, which 
makes 49; but can I get 
8 times 6 i? Yes, 8 
times 6 is 48, from 49, 


and 1 remains, which, on 


the left hand of the fol- 


OF 


z Example, If I am to 368) 289859607876 471 


divide 2898596 4, among ; 7c 


3225 
2944 


2819 
2576 


2436 
2208 
228 rem. 

20 
368) 4560012. 
368. Wo 


; 1 > $1.4 


144 
368) 172804 4. 
1472 
256 rem. 
N 


% 


368)1024(2425 .- 
ö 
288 


lowing, 


DIVISION. 35 
lowing figure 8 in the Dividend makes 18; but 
will I get 8 times 8 in 18? No; ſo J take 
1 leſs, vis. 7 times, and ſay, 7 times 3 make 21, 
from 28, and 7 remains, which makes 79; but 


42, from 79, and more than 9 remains, fo I in- 
fallibly find 7 times 368 in 2898, I ſet down 7 
in the 229, I multiply and ſubtract, and to the 
right hand of the Remainaer I bring down 5, the 
following figure in the Dividend, 10 I have 3225, 


WP 32? Anſ. 9 times; then 9 times 3 make 27, from 
32, and 5 remains, which makes 52; but I can- 


% 


7 
? 
j 


Jo. not find 9 times 6 in 52; ſo J take 8 times, and 


"Fay, 8 timesz is 24, from 32,and 8 remains, which 
makes $82; but will J find 8 times 6 in $2.7. Yes; 


2. Inſtead of forming my fraction FF; I reduce 
the 228 . (which remain to be divided amongſt 


and divide the Product 4.560 Shillings by 368, 
the Quot gives 12 Shillings to each man, and 144 
= Shillings to be divided amongft them; theſe 144 
& oShillings multiphed by 12 give 1728 Pence, 
| which, digaged by 368, give 4 Pence to each man, 
and 256 Pence remain to be divided, which 256 


ST * 


2 


e 
» 


which divided by 368, give to each man 2 Far- 
things, and 36 of a Farthing; ſo each man hag 


2 all 7876 l. 5 44 7 EN The 


will I get 7 times 6 in 79? Yes, 7 times 6 make 
u be divided by 368; fo I fay, How ofter 3 in 


and more than 9 remains: So I ſet 8 in the 


368 Men) to Shillings, viz. I multiply 228 4 
by 20, the number of Shillings in à Pound, and 


Pence, multiplied by 4, give 1024 Farthings, . 


* * 
r 
3 » 
a at. + 


ED aa tac 
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The fame way, if 24 5)76 548(31 24. 
I have 76548 Acres „ 
of ground, to be di- 


vided amongſt 245 304 
þ men, I find each man 2453 
has 312 Acres, and 3098 
XX 108 remain, which,  - 90 
1 multiphed by 4, give : 
1 pray” areal thete di- 108 remains. 
'Y vided by 245, Wr | 2 3 
j 1 Rood to each Man, 2 alt N. * aol 
and 187 Roods re- Wo $* 6 
main, which, multi- . aces 
plied by 40, give 3 
7480 Falls, which, TO. 
divided by 245, give 245) 48030 443 E. 
to each Man 30 735 
Falls, and- 24 of a 
Fall; Sn Mn 739 
has in 1 1 R. 
30 44 F. 
If there are cy- 36Þ0)8479[58(23 54258 26 
phers on the Tight . 
hand of the Diviſor,, —d 


(as in the margin) 
cut them off, and as 
many figures (68) 
from the right hand 
of the Dividend; di- 
vide ( 8479) what re- 
mains in the Divi- 


dend by (30) the ſig- 


ö * 


17 


2 


* 
* 
. 
8 ) 
. 5 
r 2 
„ - 
all . f * 


 - _DIVISEOW =: 
nificant figures in the Diviſor, and to the right 


„„ 


hand of the Remainder (19) annex the figures 
cut off from the Dividend, and you have 1968 
for the numeratof of your fraction, and the Wale | 
Diviſor 3600 for its denominator. 


If there are cyphers 


viſor and Dividend, the 
remainder of your Di- 
viſion is the numerator 


Wpnificant figures in 
| your Diviſor its deno- 


a minator, without re- 


garding the cyphers 
cut off; the re will 


appear afterwaMT the 
dodtrine 4 Frattions. 


our fraction, and the 


| — 


cut off from both Di- 3 ot 51 3. oo 
| & 4 


— 


- > 


Here I ſhall give one compend in Diviſon, 


mw 


ny- number by a number conſiſting, 8 
* 1 as 99, 999, Sc. 48 
Set the firſt figure of the 


Tight hand figure of the firſt Dividual; add the 


St t hand 


10, 


it hand figure; the ſam, if leſs than 
gure of the Remainaur; 


the other Wires of the Dividual (except the / 


left hand figure, which J cut off with a « 


laſh 0 


my pen) complete the Remainder: But if the ſur 


of the e in the Luut, and the right hand fi- 


gure 


N 
Quot below the | 


50 


ES | | 
= DFVISTON OY 
gure of the Dividual, is 10, or more, take o, or 
the exceſs above 10, for the right hand figure of 
the Remainder, and carry the 10 to the next fi- 

gure in the Dividual for the next figure in the 

Remainatr ; * if by thus carrying your 10, 


vou exceed the Diviſor, the reſt of the Figures 
in the Remainder are ooo, Ge. | 


Example 1. | Ex. 2. | Ex. 3. | Ex. 4. 1 
* 5 75rem. | F 04 O9 
99)372 | 99)488 | 99)g98 | 99)7959. 
= 3 Quot. 4] 2 6 | 7] q 
= —_ | 
os. $1968 remains 6 
9 ee B | 999)Z57 e | 
14 8 2582 Luut. 


In Example 6th, in my firſt Dividual 2579, 1 
find 999 twice, I ſet the 2 yot 2 below 9, and 
add 2 and 9, make 11, I ſet 1 above, and carry 
my 10 to the next figure in the Diuiqual, vir. 
er and 7 make 8; I cancel the p 
SER. 2, ſo my Remainder is 581, and my Next 
—_—_ \. 4/5814, in which 5814, I find 999 five times, 
„l ſt 5 below; then I add 5, and 4 make 9, 
F BY which T ſet above, and cancel 5, 
figure of the Dividual; ſo the Remalnder 
and my next Dzvidual 8198; Sc. 


DI VISO N. 1 
he reaſon is plain; for (in eee k 1ſt) in 


dividing 372 by 100, the Quot i 153, _ 72 re. 
main; but 3x99 wants 3 of zu, theſe 3 then 


D, of 
re of 


ct fi- 


the added to 72, make 7 Fi the e when 372 
105 is divided by 99. ] 
ures y 


„ +4 Fj ns f. 

87 as: 8. 2 25 6 11 27 
| 16 40 84 16 LH 
16 48 8 16 


„„ 3 
"> na 86 | 
— — 42 
40. 84d. 4 

" 


13 diviſion of 3 and their known. | 
by integers, firſt divide your integers, (as in the 
preceding example) and reduce the Remainder 
2 to the immediately following parts, v/2. Shi 
lings, add theſe to the 15 Shillings in the examiil 
divide that ſam, and you haye 6 Shillings in 
| 2449t, which reduce to the next parts, vis. Pence, 
theſe add to the 8 Pence in the "Dividend, that 
ſum divided by your N 8, giye 11 Pence 
to the Auot, &e, 


: Ges: Et e, 
10 A L "NB. 
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DIVISION. 


NV B. If the Diviſor L. 2. d f 
* r 80178 15 8 2 


be ſet below the Divi- 22 6 11 — 2 
dend; for any one may F 
eaſily, in their Mind, reduce the remaining parts 


to the immediately Sg parts. 


. „ 4 . 


7) 765 16 % 2 (135 12 2 055 
— * 860 144 24 


—— — — 3 


26 376 150 26 


. 2 d ** 1 . 2 4 * * 
e 18 72 4 
” N or” »s # 1 De 3 


$a r. 
5 *F \ 
I r.. 


„„ 
360 144 4 
0 
5 860 4. 

_ 
144d. 
11 is plain from the preceeding Example, that 


the Diviſor is 3 com polite number, there is no 4 
need of reducing it to its component parts; on the 
other hand, that Reduction is oftimes incoveni- 


ent, becauſe the component parts do not always 
divide the loweſt denomination without a Re- 


mainder , and the fraction ariſing from that Re- 


maindi. 


DIVISION. W 
mainder is troubleſome, eſpecially to young Dos -- - 


ginners. 
Having thus finiſhed the Arithmetick of Bre- 


Kl we ſhall apply it to uſe in the following 


ules. 


parts 
Of Geometric PEE.” 
2 „ I)be ratio, or rate of two numbers, is the rela- 
o f theſe bers bea he other 
7 tion any one of theſe numbers bears to the other 


as to their magnitude, i. e. how often the one con- 
tains or is contained in the other; as 6 to 2, of - 
Co the ratio of 6 to 2, is, that 6 contains 2 thrice. 
1 That number Which bears relation to the o- 
ther, is called the Autecedent, and that to which 
it bears relation, is called the Conſequent i, in 
8 = _ of 6 to 2, the Antecedent is 6, an the 
” ut 2; the ſame way, in the ratio 3 to r2, 
= yy recedent is 3, and the Conſequent 12. 
The meaſure of the ratio is the Quot ariſing 
om the diviſion of the Antecedent by the Conſe- 
iuent. Thus, z is the meaſure of the ratio of 6 to 2, 
F and 4 the meaſure of the ratio of 3 to 12, which 
1 Fee the Antecedent, 3, to be one fourth of 12. 
; B Hence ratios are written in the fame manner 
Was Diviſion is marked, viz. the Antecedent a- 
"1 pove, and the Conſequent below a line, thus ? 25 
Feue 6 to 2, or the ratio of 6 to 2, and 2 r the 
atio of 3 to 12, or, ſimply, 3 to 12. | 
Two ratios are ſaid to be ſimilar, like, or equal 
one to the. other, when their meaſures are the 
fame; thus, the ratio of 5 to 2, is fimilar to that | 
of 24 to 83 for 3 is the meaſure of both ratios.” + 
2 Similar 
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42 DIVISION. 
Similar, or equal ratios are written thus, ? =p, | 
i. e. the ratio of 6 to a, is ſimilar or equal to the 
ratio of 24 to 8. | 3 
If two ratios are ſimilar, the four terms. are | 5 
ſaid to be proportional; fo that A 
Proportion is the ſimilitude of ratios. 
Proportionals are written thus, 6: 2 :: 24: 8, 
and read thus, 6 is to 2 as 24 to 8, or, as 6 1 is to 1 
need. k, 
If any two terms are taken, as maze at 1 
| conſequent of a ratio, theſe terms multiplied by i 
any number produce a new ratio, ſimilar or e- F 
qual to the firſt ratio: Let the terms be 3 and . * 
where 5 contains 3 once, and two thirds f 33 
multiply both by 4, and we have other two 
terms 12 and 20, where 20 contains 12 once, and 
8 over, which 8 is two thirds of 12; ſo theſe | 
terms are proportional, vi g. 3: 5 :: 1 2: 20, | 
Diefinition. Alternate proportion takes the an- F 
tecedent of one ratio as an antecedent ftill to chef Y 
antecedent of the other ratio, as a conſequent, and 
the conſequent of that firſt ratio, as an antecedent | 
to the conſequent of the other ratio as a conſe- 4 | 
quent ſtill; thus, if 6: 2:: 24 8, then alternately 
28. 
If 4 terms are proportional, they ſhall be ater 3 
nately ſo; thus, if 3: 250 1 2 20, then 312: 3:80; 3 
for 12 contains 3 four times, and 20 contains il 
four times. 3 
B. If the produtt of any two ackorv i is di 4 
vided by one of theſe 6 factors, the Quot is the 
other alu,; * 24, the product of 4 and 6, . 
being 1 | 


„ EO 


Lal 
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being divided by 4, gives the other factor 
6 in the Quot, and the ſame product 24, di- 


vided by one fattor 6, gives the- other fattor 4 
to the 2x7. 
14 terms are proportional, the produtt of the 
== extremes is equal to the product of the maidle 
terme; thus, if 6:2::24:8, then 6x8=48=2x24. 
= A. B. The caſe is the lame, if = 3 are 
taken alternately, vi. if 6 : 24:: ; then 
8 6x8=48=24x2: Hence, in Tape, we 
0 3 have this 85 
5, GENERAL RULE. 
Three terms given to find a fourth Proper 
* 
' Multiply 4 two laſt terms, and divide the 
Product by the firſt, th e Quot gives the fourth 


38 T1 — 
an- 1 .& roportional. 


EX 4 M P 22 | 
Given 8, 5 and 64, to find a fourth orti- 
nal, call the ath Proportional x. Prop 0 
8: 1 64;x 
| by 


—— 


8)320(40o the it proportional 
ww” 


00 


The reaſon is plain, for, calli 
calling the ah Proper- 

tonal, as it is unknown, x, the two middle — 
8 ale 


oy 
. 
— 


—— - 
— . - 


—— 
: 


4+ 
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tremes, which, divided by 8, one of the Kur 


RAe iox expreſſes the fame value in Bil 


are the — value with 60 Shillings. 


2**⁵u ES 


| juſt number of times, as Pounds to Shilinge, 


Pound contains the ounce juſt 16 times. 


8 REDUCTION. 


are 5 and 64, conſequently their product 320, is 
the fame with the product of 8 and w the ex- 


my * the other 22 


1 


Fad! 
pt} 
Y r FERN 


different numbers under different names. 


Thus, by Neduction, we find, that 3 Pounds i 


1 [ 
W 


5 
Ws 
bl. 


"2 Kel 
| Reduttion is either un 5 aſc ending = 
| 8 id 


2 ape, 4 A; 1 . 
N 8 * 7 
2 g 
e n 
We x34 F; 95 
SORE: . 
* 


eie; deſcending, brings a greater name to 1 
a leſſer, when the greater contains the leſſer a 


where the Pound contains the Shilling juſt 20 
times; or pounds weight to ounces, where the 


EKeauction aſcending 10, brings a leſſer name to a 1 | bs 
greater, when the leſſer is contained i in the great- ¶ P 
er a juſt number of times, as Shillings to Guineas, ta 
where the Shilling is contained in the Guinea juſt ¶ & 
21 times; or hours to a wag the hour 1s con- = vw 
tained 1n the day juſt 24 times. m 
 Mixt Reduction brings a greater name to a leſ- 8 

ſer, or a leſſer to a greater, when the leſſer is not F 


contained in the greater a juſt number of times, 
as Guineas to Pounds, where. the Guinea. contains 
the Pound _ and a Shilling more; or Merks 
DP Scols 


2 


DVU 
Scots to Pounds Scots, where the Merk is con- 
tained in the Pound juſt once, and a half more. 
RU IL. E I. To work Reduction deſcending. 
Multiply by the value of the greater name. 


R U L E II. To work Neductiom aſcending. 
Divide by the value of ihe greater name. 


RULE III. To work mixt Reduction. 
Find a third name, that is contained both in 
the name given, and in the name ſought, a 
Juſt number of times; reduce the name given 

13090 that third name by Rule I. then reduce 

= that third name to the name ſought, by 

to Rule II. 1 

7 To reduce 796 J. to Shillings, Pence and Far- 

Here the Queftion is deſcending; 796 J. 

bor the Pound contains the Shilling ad; 

0 2 oF 20 times, the Shilling contains the "Gas... M24 

2 . 159 20 J. p 

Pence 12 times, and the Penny con- 12 0 
tains the Farthings 4 times; there- . | 
bre 1 multiply my 796 J. by:20, — 

N- * which gives 15920 Shillings, they == 22> 3 

multiplied by 12 give 19104 ence, 19 104 4. 

which, multiplicd by 4, give 764160 4 

Farthings, ; 264r6of 

| EX 


6 
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1 E TAM LE H . 
To reduce 7980. 15 5. 8 4. to Farthings,, | MA 
Here my 798 J. give 1 5960Shil- 798 J. 


| —9 to which J add the 15 odd 20: 


Shillings in the Queſtion, which 159 


make 15975 5. theſe reduced to Fx 5, 


Pence, give 191700 d. to theſe T = 
add the odd 8 Pence in the que- £79973 


ſtion, which make 191708 4. <ul 
which, reduced to Farthings, give 31950 
766832 f=798 15s. 8 4. 15975 
191700 
: 9172s 
191708 d. 
| N 4 
„ | 766832 f. 


To reduce —_ 484 28 Fanhings to Thanks, 1 1 


Mic firſt my Farthings to Pence, my Fence to 
Shillings, and then my Shillings to Pounds. „ 


The — is Reau- 


ion aſcendi 5 for I 407648428 farth.- 


muſt reduce Farthings, a 12)1912107. 3 4 rem. 
leſſer name, to Pence a _ I59 3412 fo 
greater, where the Penny- | 7 — q 


contains the Farthing juſt 
4 . Sc. 


We, 
= 


| R E DU TEO N. 1 2 
FAL 
To reduce 8796. Guineas to Pence, and bucks * 
Wein. | 
Here, by Reduftion 8796 Guineas. 
deſtending, I reduce my nn: 
8796 Guineas, firſt to . 
Shillings, then to Pence, 17 7 pu = 
and find 2216592Pence, . —— 
vhich I, by Reduction 184716 . 
2M aſcending, reduce firſt 12 “ 
to Shillings, then to abs Sn 
= Guineas ; 10 theſe two 18 = DN Ee Ms 
FX Rules are eProofs of each | 
Mb Pother, 8 122216 59 2 2.4. 


” * p 
9 pn 8 8 9 
* 5 Fr 1 : 8 1 ; 
Lon „ . » 4 
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W 

To W 25796 Merks Score to Pounds NS 
== AX. B. Three half Merks Seats, | 
are equal to one Pound 25 7 96 merks, 
Scots; flo I reduce m 
Merks to half Merks, and, half nad; 
by the Rule a ending, 1 l N i n 
reduce my hal Merks to 
Pounds, and 1 remains, which is + of a Pound, | 
or 1 half Merk=6 g. 8 d. Scots, | It 


„ KEDUCTION. * 
It is plain this Example is of the mixt Rule, 
the greater name, vic. the Pound, not contain- 
ing the Merk a juſt nuniber of times; the half 


Merk is the third name which is contained in 
the name given, vig. the Merk, twice, and in the 


name — vis, the Pound, 3 times juft, ; - 
In 9768 } Scots, bow many Scots Merks? an 
The queſtion is mixt, Do 
the third name, the half 9768 J. Scots, 8 
Merk, I reduce my Pounds . : It 


to half * multiply- E | | i 
2 io  Merks dividing 1 — 2 merke. 5 


N B. The method is the Gans: in reducing ſi 
| Pounds and Merks Sterling; for the Merk Ster- x | 
| lng 35. 46 TE 
Sy EXAMPLE VIII. 
To reduce 768 J. 2 to Merks Scots. 
e queſtion is deſcen - 

üng. 3 
The Pound Sterling con- I © hg 
tains juſt 18 Merks 018. 


6144 E 
7 68 Fe1 
E 13824 merks Scots: he 
E As 1 
_ Wie! 
* 


Ld 
—>— 


"REDUCTION. - .u# 
EXAMPLE VIII. 


Ir II 75648 Merks Scots, how many Pounds 

in Sterling ® Anſwer, 4202 L 13% 4 » | 

be Bl 2 8 18) 7 ane L Scots, 25 "og 
a 77 Ig in the Pound, 2 — 
the 2707 gives 4202 L. 36 „ 
W and 12 Merks remain, 36-7 1 
which, multiplied by 20 = 5 
Ni ws and theſe di- 6 

= Us by 18, give 13 2 
=_ WP billings, and 6 remain; 9 
«| 1 ese mulriplied by 12 20. 


oo give 72, which, 4 3 
41 2 ' * * 
d roms by 8, give 4 1 24013 5. WR 
RE 185 9 2 2 Fit 

rence. 7 8 


12 = 1 i e 
5 
2 


EXAMPLE Ix. | 
In 9768000 pieces of Eight, how many Pounds 
tering, at 4 8. 6 d. per Piece? 
The queſtion is jxt; 
the 3d name is 6 Pence, 97 68900 
for there are Juſt 9 Six 2 


—— 


pences in the piece of 4) 879 20% 
eight, and 40 in the Pound. 21 97800 J. ſterl. 


WO E K 


MS: 


5 


REDUCTION. 


ET 


In , 96 J. Scots, how many French Livres, at | 


15+ Pence per Livre? 


The queſtion is 
xt ; the 3d name 
Is half Pence, for 40 
half Pence make a 
Pound Scots, and 31 
half Pence make a 
Livre. 

Having reduc d my 
796 /. Scots to 1027 
Livres, there remains 
3, which I multiply 
by 20,the number of 
Sols in a Livre, and 
divide the produt? 60 
by 31, the 2yor gives 
I Sol, and 29 remains, 


which multiplied by 


12 Deniers in a Sol, 
and divided by 31, 
gives 11 Deniers, and 
7 remains; ſo 796 J. 
Scots=1 027 Livres, 


1 Sol, 114+ Deniers, 


7 4 


40 
3 1) 31840(1 027 2 


0 
084 
62 


220 
217 
z remains. 
20 | 
31) 6001 G04. 
1 
29 remains. 
12 
58 
b 4 8 
31)348(11 25 
- 
38 
31 


- den. 


7 remains. 


Th 


5 


g. 


7 REDUCTION. 51 
The preceding Examples being well under- 


ſtood, I ſcarce think any caſe can happen in Re- 
Action, b ut may be eaſy to the judicious reader. 


NB. The whole of Reduction may be brought 
to the General Rule of Proportion; thus 
EXAMPLEL 
I demand, How many Shillings andPence a are in 

3 978 Pound! ? 

L 3 The Proportion ſands thus; WL, give 20 6. 
hat will 978 J. give? 

mY 14 206 55 978 J. 

Here the iſt term 1 20 


Wo zcither multiplies nor | 
dlivides. 19560 5. Anſes. 


3 us in, Tf I — gives x2 Pence, what 1 

38 3 19560 . give! ? | 225 « aw; 

| Is 12 4 1 19900 
12 


3912 | 
1956 ; 


234720 d. Auſs, 


Again, 


„ GOLDEN RULE. 
Again, In 234720 Pence, how many Shillings 


and Pounds? 
As 12 Pence is to 1 Shilling, fo is 234720 4 


to a 4th Pro 1 t 
| Here J only divide my 12d. 1 .:: 234720 be 
Pence by 12; for multi- = | 7 
plying by 1, produces the ns g - 
lame number. 1312) 234720 mn” 
„„ | 195.60 s, 

EXAMPLEW fl. 

Tn 7642 Merks, how many Pounds? F 1 
Here the Pound, containing 3 half Merks is Fr 
to the * 3 „ 0 Nis 

322 : 7642 by 


2 | 50 943P Pounds. | | n. 
1 is 
GOLDEN Ru. E. 1 
HE GOLDEN RULE is either / _ or 
compound. W 
The Simple Rule, from three numbers given, I 
finds a fourth Proportional; and is therefore cal m 
led, The Rule of Three : It is either Direct or 
Irverſe. p 


N. B. In every ſimple queſtion there are three 
numbers, and two ditferent ſpecies, or kinds of 


Things, 
EX. 


* 
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EXAMPLE 1. E 


85 
Tf 5 J is the annual intereſt of 100 J. what is 


& | the annual intereſt of 798 J.? 
Here the three given numbers are 5, 100 and 
798, the two different ſpecies, are Principal and 
Intereſt, and the ſpecics demanded 1 in the qual 
on is Intereſt. 
Do EXAMP L E. IT. 


1k 76 men ſpend 340/. in any time, what will 
F | 15. men ſpend in that time, and at that rate? 
Here 5 4 three numbers are obvious; the two 
ſpecies are men and money, and the ſpecies ſought 
is money. | 
” EXAMPLE III. 
Ik̃ 36 yards be a rood of maſon-work, at 4 quar- 
oo ters high, what will the rood be at 7 n 

high? 
The two ſpecics are length and beight,and length 
is ſought. 
1 1 X A M Y L E IV. 

If 36 men do a piece of work in 40 days, in 
what time will 15 men do that work? 

The ſpecies are men and time, and time is de- 
manded. 


RULE I. To ſtate the queſtion, i. & to 
place the numbers in the /imple Rule. | 

Set that number in the queſtion which is of 

the ſame ſpecies with the number ſought, 

in the ſecond place; that which gives E in 

the firſt, and the third [ets itſelf. R 


„ GOLDEN RULE | 
NZ. It is plain from the preceeding Rule, 
and the ſtatin of the foregoing | Example 55 that, 4 
in the Rule of Three, the firſt and third terms 
are of the ſame ſpecies, and the ſecond and fourth, 
or term ſought, are of the ſame ſpecies. - 


amples, according to the antecedent Rule. 


EX AMPLE I. 
TP. a. 3: a0; b 
,j/fꝗꝙ , —_— 
Here, becauſe Intereſt is demanded, I ſet my 
5 L. of Intereſt in the ſecond place, my 100 . 
of Principal, which gives that 5 J. of Intereſt, in 
the firſt, and the 798 /. of Principal, whoſe in- 
tereſt is ſought, ſets itſelf in the third place. 4 
HFere obſerve, once for all, that the firſt and 
chird terms, 100 Principal and 798 Principal, 
are of the ſame ſpecies, or kind; and the ſecond Rl 
and fourth terms, vis. 5 Intereſt "Shs Intereſi "x 
II 


Follows the flating of the four preceeding Ex- 


ſought, are likeways of the ſame ff 
EXAMPLE 

Men. L. M. I. 

76 : 340 :: 15 = 
Here Money being demanded, I ſet 340 l. 
Which is of the ſame ſpecies with the number 
ſought, in the ſecond place, and 76 Mev, which 
gives it, in the firſt. ES q 


A ood 


LE 
£86 


— 


pon hos onh ont 


EA 
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EXAMPLE III. 
— L os h, Els. 


36 
1 . Length beg 3 1 ſet 36 Ells of 
Length in the ſecond place, and 4 RO of 
I ö Height, which gives it, in the firſt. 
3 EXAMPLE MM. 
| Men. Days. Men. Days. 
% 
— Here Time being demanded, J ſet 40 Days, 
'J & which is the fame ſpecies, in the ſecond place, 
| , "0 and the 36 men, which do the work i in that time, 
in the firſt. 
3 RULE II. To know if a queſtion i is &f the 
= Dise or Inverſe Rule. 
nd þ 4 ; x If more give more, or teſs give eſs; the 


-» 


w_ 4 queſizon is Direct. 
nd BY if more give teſs, or leſs give mare ; ; the 
oft I Aueſtion is Inverſe. 


In Example I. 7 98 J being more print 
than 100 J. muſt give more intereſt ; ſo, as I go 
directly on from more principal to more intereſt, 
the queſtion is Direct. 
In Example II. 15 men being a leſs number 
than 76 men, muſt ſpend leſs money in the fame 
time, and at the fame rate; therefore, as J go di- 
rectly on from a leſs number of men to à leſs 
number of Pounds, the queſtion is Direct. : 
„ In Example III. 7 Auarters of Hei 2 being 
more than 4 Quartiers, requires leſs Length to 
| 3 make 


56 GOLDEN RULP. 
make the Nood; fo, turning back from more 


- backward. 


men than 36, requires more time to do the ſame 


verſe. 


RULE III. To work the Direct Rule. 

Multiply the two 4 numbers together, and 
divide the Produ 

gives the anſwer. 


: RU LE IV. To work the Iverſe Rule. 


Multiply the two firſt numbers 1 and | 


8 © & vide the Product by the laſt. 


The preceeding Examples are wrought thus; 
Here I multiply 798 


＋ by 100, the uot 100: 5: 798 


is 39 J. and 90 remains, 5 
which I multiply by 20s. 

in a Pound, and divide 1[00)3g]go(39/. 
the Prodult by 109, the „ 0 
Qust is 18 Shilling s: 1o —— 
the Intereſt of —_ UNC loo)1 do 8s, 
5 per Cent. is 394. 18s, 

0 4 8 


ere 


Height to leſs Length, the queſtion is woerſe, or 


In Example IV. 15 being a leſs number of - 


work, ſo icls requiring * the queſtion 1s In- 


by the firſt, the Quot 


by 5, and divide the Pro- Pr. for. Pr. In, 


L 


2288 


2e 0% S jm = 


Here 


Here I nultiply the Re- | 
mainder 8 by 20, and di- M. * oy L 
vide the Product 160 by 76: 340 22 BT 

26, the Quot gives 2 Shil- 5 
Iings, and 8 remains, which 1 
1 multiply by 12 Pence in 17 
a Shilling, and divide the 34 F 
Produt? by 76, the 2yuot 76)5100(67 L 
gives 1 Penny, and 20 re- 456 
mains, which I multiply by | 
4 Farthings in a Penny, 540 
and whe 2. Product 8 * 532 
by 76, the Quot gives one A 
F arthing and 4 — ſo re 
the _— is 67 424 I 4. F 
1 . 46)160(2 /þ. 
ö 
0 
1 
76)96(1 4 
76 
20 
nt 
76)80(1 F 
7 


* 2. 
4 f * v 


* 
* 
4 


8. GOLDEN RULE 


Here the queſti- 
on being Inverſe, I A 2 hw. '9.h, Ellen 


multiply the two 10 8-57. 


firſt terms, 27S. 36 4 
by 4, and divide by — 
The Remain- 7)144(20 Ells. 

der 4, I multiply 14 
by 4 Auarters in — 
an Elland divide bßß 04 
7, the 2uot gives * 
2 Quarters and „ 
ofa Quarter; ſo the 701 160 2 Quarters 
Anſwer is, 20 Els, ni 
2 2Nuarters and =. — 

| 4 


x * BB 
2 0 3 Cs 


19 I a 96 Days, Anſwer. 
133 = 


90 
90 


O ; 

N. B. If the firſt or third term, or both, are 
of different denominations, reduce both to the 
loweſt denomination, continue the ſecond term 
(if it is of one ſimple denomination ) the ſame, 
ED and 


an 
ON 


34 


GOLDEN RULE og © 


and you have the anſwer of the fame denominati 
on with the ſecond term, 


EXAMPLE I. 


If 42 47 Yards of Cloth coſt 5 J. what will 86 5 
Yards coſt? 2281 
Having reduced my 44 4 Tards. 86 22 


Yards to 19 Quarters, and 4 e 
my 86 Yards to 344 Quar- — — 
ters, the Queſtion runs 16 344 qrs. 
thus. 8 55 30G —_ 

I 3908 


If z 9 Quarters of Cloth call $5 J. what will 
344 Quarters coſt? 


The 


60 GOLDEN RULE. 
The ſecond term 


ple denomination, 1 19 : 5 :: 344 
continue the fz * W 5 


and the anſwer co' - E 
out Pounds. 19)1720/. (9 8 


1 
Anſwer, = — 
Bod 10 5. Gd. 1 TT > #D . 


» 20 


19)200(10 g. 
4 
10 
12 
19) 12006 4. 
5 
= 
Bl. 
5 | 19)24(1f. 
+: 19 
5 


nominations, reduce it to the loweſt denominati- 
on, and the anſwer comes out the ſame loweſt de- 
nomination. 


E X- 


5 l being of one fim- Ars. L. Ars. . 


N. B. 2. If the ſecond term is of different de- 


to Shillings and Pounds, gives juſt 4 
35 4 : 


ar 
What is the price of 75 bolls of Meal, at 9 6. 

44. per boll. „„ 
I reduce my 9 C. 44. to 1124. 9. 

and ſay, If 1 boll give 112 4. what 12 

will 75 bolls give? — 

Anſ. $400 d. which, reduced 108 4 


75 N 4 


560 
784 


I) 84008400 4. 


12) 8400/0 5. 


— — 


oOO 


2000 5 A 


N. B. 3. The Rule called FELLO WSH, is 
nothing elſe but as many operations in the Rule 
of Three, as there are partners in trade. The firſt 
term is always the whole Soc, the ſecond the 
whole Gain or Loſs, and the third any one of the 
artner's ſtocks, in order to find his ſhare of the 
loſs or gain,  E 4 


— 


62 GOLDEN RULE. 
 EXXMTLS5 ME | 
Three partners A, B and C give in their ſtocks 
to trade; A gives 536 J. B gives 320/. and C 
144 /. they gain 288 J. What is each man's ſhare 
of that Gain? 


A's ſtock=536 J. 
Bs ——==320 
Os ——=144 
Whole ſtock=1000 
Whole flock. Gain, Ai flock. | Whole flock. Gain, B's fleck. 
1000 : 288 :: 536 1000 : 288: 320 
536 | 320 | 
1728 5 556 
864 1 1 
1440 
— 1000) 92ʃ¹ 60 (92 4. 
t]00)154[368(1544, | 20 -- 
Sf 
— Ilooo)z 20003 F. 
1]000)7[360(7 5. | 12 
* I2 | 
— | _r]ooo)a}qoo(2d «+ 
= + 
— Ii looo) 60001 3. 
1 JooOo)4½ i NG 
4:1: * | 
1ſ000)1[286(1 Ef. | 


GOLDEN RULE. 
n Whole ſtock, Cain. C's. ftocks 
1000 : 288 :: 144 


a 


1152 
ity 
288 
1]000)41 472041 2 
e — 


I looo) 944009 5. 
12 


88 
v4 


11000) 512800 54 : 
4 


lo) 2001 = 


100 } ® 


LE Z 4a 
A's Gain 154 7 4 1IZ 


. 92 3 2 hu 
Cs 41 9 $3 3X 


Here I fay, If 1000 /. flock give 288 J. gain, 
what will As ſtock, 536 J. give? Anſ. 154 l. 
7 5. 44, 1% f. which is As ſhare of the gain; 

| | | | after 


„ GOLDEN RULE. 


after the ſame manner I find B's ſhare and Cs 


ſhare, and for proof, I add theſe three ſhares to- 
gether, and find they make up the whole gain 
288 /. preciſely. 


The Queſtions in the /# imple Golden Rule may 


be made all Direct, if ſtated thus. 


Set that number which is of the fame ſpecies 


with the number ſought, in the third place; and 
if more require more, ſet the leſſer of the other 
two given numbers in the firſt place, the greater 


in the ſecond. _ 
If leſs gives leſs, ſet the greater of the other 


two given numbers in the firſt place. 

It more gives leſs, {et the greater cf the other 
two given numbers in the firſt place. 

But if leſs gives more, ſet the leſſer of the o- 


ther two given numbers in the firſt place. 
ET 


What is the Intereſt of 642 /. at 5 per Cent. 
per Annum ® 


Here I ſet 5 of Inte- Pr. Pr. Int. Int. 


reſt in the third place; 100: 642 : 5 
and becauſe 642 of . 5 

cipal requires more Inte- — 
reſt than 100, I ſet my 100): aol 
leſſer number 100 in the 

firſt place, and 642 in the ſecond. This pro- 


portion taken alternately, will ſtand as before, 


100 T9: 5 Int. : 642 Pr. 
E X 


2 
n 
Ce 
MN 
ti 


* 


> - 
E 
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a 
If 78 Men ſpend 250 J. in any time, what will 
16 Men ſpend in that time, and at that rate? 


Here, as below, becauſe a leſſer number of Men, 


Viz. 16, require leſs Money, I ſet my greater 
number, 78, in the firſt plac, and 16 in the ſe- 
cond. This proportion taken alternately, will 
ſtand thus, 78 m.: 250 l. ;: 16: J. conform to 
the Rule formerly laid down. | 
n 
150 
5 | 
78)4000(51 ; Anſwer. 
390" 


_ 3+: | 
If 36 Ells are a Rood of work, at 4 Quarters 


high, what will the Rood be at 7 Quarters. high? 


Here 7 Quarters high 
requiring leſs Length to 2.5. Ab. E. l. Eh 
make a Rood than 4 7: 4 : 36 


Quarters high, I ſet 7, 4 
my greater Height, in — 
the firſt place, and 4 in 7 
the ſecond; ſo the Que- 204 Auf. 


ſtion becomes D; rett. 


11 E X- 


66 40 I. PE N R o 9 P. 
 - E NA N LE kV. a 
172 Men do a piece of work in 12 Days, in 
what time will 8 Men do that work! 5 
Here 8 Men requirin 
more time to do the 2 ark M. M 3 


than 72 Men, I ſet my 8 : 72:: 12 


leſſer number, 8, in nie 72 | 
firſt place, and the que- — 
ſtion becomes Direct. „„ 

dt 

— 6 
108 Auf. 


Thus the whole Rule of T hree is reduced tothe 
general Rule of Proportion, formerly laid down. 

Here we ſhall illuftrate the ultiplication and 
diuiſion of Integers, and their known parts by In- 
regers, in an Example of the Rule of I hree. 

What is the intereſt of 78 J. 165. 6 d. at 5 per 


Cent.? 
A . 5 
, 6 
100% o2 66 L 185.94. 35 f. Ml fo 
„ 20 12880 08 N rat 
zb% ite + 4M 
Eo 12 4 . | Cot 
— I 4 
164 TTT Jo 
82 „ c e fee 
„„ „ 


er 


. 


% * 


GOLD EN: Run eb. 


Examples of the ſimple Rule of Three, 


eſtion 1. If a man gains 2 Shillings i in three 
PE ng what will he gain in twelve days — that "Rx 


rate ? Anſwer, 8 Shillings. 


ueſt. 2. If 3 ounces of ſilver be worth 1 pBbil- 
lings, what is the price of 4 40. of ſilver at that 


rate? -Anſw, 240 Shillings, or 12 /. Mita, 12 
ounces make a pound weight of ſilver. 
Aueſt. 3. If the intereſt of 100 4. for a year be 


C /. what is the intereſt of 530 . for the tame 


time 137 Anſw. 3 1 J. 16 5. Wa 
Aueſt. 4. If 2 of goods coſt 8 Shillings, what 


will be the price of 1 Cz. (112 16. at chat rate? 
Anſew. 224 Shillings, or 11/4. 44. 


2oeft. 5. If 15 3b. of cochenial coft 24 L. flerl 


wh will be the price of 82 /b. at that mel 2 | 


Anſw. 131 5:4. = 131 14 5. 


Lueſt. 6. What is the 2 4 piece of cloth: . 


when 5 pieces coſt 7 50 J. 15 "+ Le. 18 L 
15 5. 414. 

. Qreſt. 7 MF 8 H. of tobaceo: colt 14 Fs; wht 
will be he price of = Ct, (56 Lb.) : 2 0 4h 
18 FS, 


neſt. 8. If. I buy cloth for 16 5. and fell it 


for 18 s. per yard, how much do I gain at that 


rate upon every 100 49 Anſw. 12 l. 10 . 
Reſt. 9. If a dozen of ells of linen are valu- 


ed at 3 J. 6 6. how much will 8 pieces (each piece 


containing 54 ells) amount to at the Tap rate ? 
Anſ. 1184, 16 5, 
Queſt. 10. If I buy 2 C. 1 4. 7 th. of cof- 


fee jor 64 4. 15 S, at how much muſt J {ell it out 


ber 


. . p ” I 
9s : * <4 Xs * „ v = . 0 * 5 2 
N n R mY 2 * eiii, 


„ FS .> * 
. 
— 2 OR 
. . 
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8 21 J 115. 8 4. n the whole? 


Anſw. 5 d. per ounce. 


A * If + of a yard of velvet coft 7 5. 34 


how many yards "will be got for 13 J. 15 5. 6 d. 
Anſw. 28 - yards, | | 


Queſt. 12. What | principal ſum wilt yield 35 L 


15 5. intereſt at 5 J. per Cent.“ Anſw, 715 


2-eſt, 13. In what time will 100 /. L 


yield 73 l. intereſt, at 5 J. per Cent. per annum? 
Anſw. 14 years, 77 months. 

Leſt. 14. If 150 pints of wine ſerve 15 men 
for ſix months, how much will 137 men drink 


in that time, at the fame rate of drinking? 


 Anſw. 1370 pints. 


Leſt. 15. If 150 pints of wine ſerve 15 men 


for ſix months, how many men will drink 1370 
pints in the fame time, at the ſame rate of drink- 
inz? Anſw. 137 men. 
veſt. 16. If a man performs a journey in a9 
days, when the day is 11 hours long, in what 
time will he perform the ſame, when the day is 
15 hours long? Anſw. In ſix days 9 hours. 
Aueſt. 17. If the penny-loaf ought to weigh 
g ounces, when wheat is at 4 5. 6 per buſhel, 


what ought it to weigh when wheat is at 6 5. 


9 a, per buſhel? Anſw. 6 ounces. _ 

eſt. 18. At what price is the buſhel of wheat, 
when the penny-loaf weighs 5 ounces 8 penny- 
weight, if it weighs 9 ounces, when wheat is at 


45.649 Anſww. 7 5. 6 d. NB. PO. 


weight make I ounce. 


| |; + 
3 ; * 
. l C | 
8 # od 4 
* * 
* 
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neſt. 19 Af 42 5. worth of wine ſerve 12 men, 
when wine is ſold at 25 J. 4s. per ho 

how many men will 42 5s. worth ſerve when the 
wine is ſold at 18 l 18 8. per hhd.? Anſ. 16 men. 


Queſt. 20. A governor of a fort having provi- 


fions ſufficient to ſerve 2820 men for ſix months, 


how many of them muſt he diſmiſs that the 
proviſions may ſerve for two months ore ? 


Anſw. 705 men. 

2zeft. 21. If I lend a man 650 l. for 22 mon 
how long ought he to lend me 953 L 6 8. 
to be even with me? Anſw. 15 months. 


_ Reet. 22. If 54 men build a wall in 94 days, 
what time would 36 men take to build the ſame 


wall, at the fame rate of working? ann 141 
days. 


ſes, when oats are at 9 5. per boll, how many hor- 


| ſes will eat to the fame value when oats are at 


11 5. 2: 4. per boll? Auſt. 45 horſes. © = 


Aueſt. 24. If 14 J. worth of oats ſerve 56 hor- 


ſes, when oats. are at 9 5. per boll, what will be 
the price of the boll of oats, when 45 horſes eat 
| 144. worth at the ſame rate of cating? Baer 11 $. 
2+ & - 


Aueſt. 25. If 5; men can build a wall in 16 | 


days, when they work 10 hours every day, How 


many hours muſt they work every day, that 


40 men may build the wall in the ſame time? 
Anfw. 137. 


eſt. 23. If 14. worth e oats ſerve 37 hag . 


The 


N 
3-2 

. 
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mw GOL DEN RU L E 
| | The Gol DEN Rue compound | 


55 Fim five numbers given finds a fi xth, and is 
therefore called, The Rule of. five. It is either 
Direct, Inverſe or Mixt, and the Mirt Rule is 


of two forts, Vis. 1. Direft and Inverſe, and, 
5 Inverſe and Direct. 


N. B. 1 Ever compound, Queſtion may be re- 
duced into two 25 Ones. 
N. B. 2. In every compound Nueſtion there are 


— 


| five numbers given, and three different ſpecies 5 


EXAMPLE, L 


II $ J. is the intereſt of 100 J for 365 days, 
what is the intereſt of 798 J. for 86 days! .. 


Here the three different ſpecies, or kinds of 


of things, are Principal, Berg and 27 ene, and 
Bergſt i is ſought. 


e 
I 12 inches of Length, and 12 of Breadth, 


— 


require 12 of Thickneſs, to make a ſolid foot, | 
what will 6 of Length, and 4 of Breadth require? 


Here the three different ſpecies are Length, 
Breadth and 7 bickneſs, and 7 * is de- 


manded : 7 


* EXAMPLE III. 


bo 12 men work 96Roodsof work in 15 days | 


in what time will 8 men work. 120 Roods, at 
that rate? 

Here the three ſpecies are Men, Roods and 
Time, and Time is demanded, 


RULE 


DEN RUE F 
RUL E I. To ſtate the queſtion in the com- 
pound Nals. 8 "8" A 
Set that number, which is of the ſame ſpe- 
cies with the number ſought, in the third 
place, that which gives it, in the firſt, 
the number common to both, in the ſecond, 
and that which is of the ſame ſpecies with 
the firſt number, in the fourth place; the 
Ver ſets itſa f RoW 
N. B. If the third term is duly ſet, it is no 
matter which of the other two ſpecies takes the 
1ſt, which the 2d place, provided always the Iſt 


| and 4th terms be of the ſame fpecies or kind. 


tte fourth place. 


Here, as below, becauſe Intereſt is demanded, 
I ſet 5 /. of Intereſt in the third place, the 1004 
of Principal, which gives that Intereſt, in the 
firſt, and the 365 days, which is common to 
both (for 100 J. Principal gives 3 l. Intereſt in 
that time, vg. 365 days) in the ſecond place; fo 
my three different ſpecies are duly placed: Then 
I begin again with my firft ſpecies, and Ft it in 


In the ſecond ſtating, I ſet 365 days in the firſt, 
as giving 5 J. of Intereſt, and my 100 J. Prin- 
cipal in the ſecond place, as being common to both; 
for 365 days afford 5 J. Intereſt for 100 l. Principal. 

EXAMPLE SS = 
Pr... DO: t, 6 nn 
36 $5 0ST 

. | 
F. | 
368 5-100 : 3 


Dot. 


j 4 
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EG EXAMPLE WM 
Ir len. In 4D In th. In len. In br. Th. 


+ 1 3-S 7-69 
5 Or thus, : 5 
I br. Is len. In th. In br. In len. Th. 
„%% mes 3»: 


"EXAMPLE BM 
= X . M. D. 
„I 55 200 +8 
Or thus, 


F 38 K A 


% 5 496 
"RULE II. To reſolve any compound Ale- 
tion into its two /imple ones. 
The firſt, third and fourth terms make the 


firſt ſimple Queſtion. 


The ſecond, third and fifth terms mats rhe 
| ſecond ſimple Queſtion. 


RU L E III. To know if. a Queſtion is of 


the Direct, Inverſe, or Mixt Rule , and if mixt, 


to know whether it is Direct and Iwverſe, or I- | 


verſe and Diret?. 


If both ſimple Queſtions are Direct, the 
compound Queſtion zs Direct. 
If both are Inverſe, the compound Queſti- 


on zs Inverſe. 


| F one ſimple * ;s Direct, and the 
* Inver, 7 e compound Queſtion is 
t. 
N | | 


7 
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F 1 ſimple Queſtion is Direct, and 


. 7 the econd Inverſe, the compound mixt 
. Queſtion is Direct and Inverſe, & e contra. 
1 EXA MN P L E I. 
1 Pr. rs .. a 
1 100.2 365 5-2 798 
: | Pr. 2 Pr. bt. 
% Smp. Queſt. 100: 5 „ 798 
1 f * B... 20 
124 Simp. Aueſt. 3: 5 „ 
5 Fere both /mple Queſtions are e the 
= il OY is Direct. 
” 1 EXAMP L E II. 
5 i. Br. Th : L 
1 * 2 12: 12 71 3 
”* In leu. . ten. th. 


'F Sim Queſt. 12: 6 

8 . . or. . | 1 == 
of 2 Sp. neſt. 12719 %q14 

= Here both /inp/e Sufi are Inverſe; the 
n is Inverſe. | 
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EXAMPLE III. 


R.- #*.- 48: © M. D. 
96 : Sh £4 


„ 
1/t Simp- Wop £ 25 p 8 Fe 


24 Simp. Queſt. © 1. 25V 
lere the firſt ptr 4 Nele is Direct, the 
ſecond Inverſe; the Compound ' is Marr, or D. 
mw and bwoerſe. 5 | 
| „ | 
AM. R. D. M6 R. D. 
"235 96: rs: 10 - 
% Sup. Queſt. 12 1 1 8 5 
| „ $8 <C 
2d Simp. Queſt. 96 : 15 : 120 
The firſt /ample Oueftion is Inverſe, the © 
cond — the Mixt 23 is roerſe and 
Dire 


So the ſame Mixt Queſtion may be Direct and 
Iroerſe, or Inverſe and Direct, according as * 


fi rſt Dueſtion is Direct or Inverſ 3 


RU LE IV. To work the Direct Rok. 
Multiply the two firſt terms for a Diviſo, 
and the three laſt for a Dividend, the 
Quot gives the Anſwer. 


R U LE V. To work the Inverſe Rule. 
Multiply the two laſt terms for a Diviſor 
and the three firſt for a Dividend. 

R 


Di 


verſe Ru 
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* : * 


© 
* ; - 
» 


8 7 "Ys * © . 2 
* 2 , — » \ 
PR k - } * 
8 x * - N - 8 
5 2 2 * «Y 
: 44 2 = 
A . : : 
— 0 N 
; + * 
8 - 
- f * 
ye a 
9 - 
* 
7 * 2 
a 4 
” F 
= * 
7 
od 4 


VI. To work the Direbt and, 1 


Aua hy the 2 and laſt terms for a Divi- 
for, — the middle. three for a Dividend. 


R ULE VIL To work the Iyverſe and 
Direct Rule. 
Multiply the ſecond and fourth terms fir 6 
Diviſor, and the remaining three terms for 
4 Dividend, the Quot gives the Anſwer. 


Follows the operation of the three preceeding 


"— . 
Pr. D. B. Pr: D. ns 


: 53 7 88 
Sd 100 


36500 4788 | 
Eh 6384 


68628 
3 


36500) 343 14009 J. 
328500 


25 14640 rem. 
Es” 20 


36 Ho) 2928 568 5. 
2920 


08 


CS W GCcOLDENTUTE 

The foregoing queſtion being Direct I mul- 
tiply the two firſt terms, 100 and 365, for a Di- 
duſor, and the three laſt terms, vi. 798 by 86, 
and the Proauct 68628 by 5 for a Dividend, and 
find the Anſwer. is 9 l. 8 5. F 


This queſtion being L. r. th. l. br.th. 
Inverſe, T multiply 12: 12: 12:: 6:4 
the three firſt terms, . 
which give 1728, for — hy 
a Dividend, and the 24 24 
two laſt, which give 12 44 
24, for a Diviſor, and — 
find the Anſwer 2 144 
inches of Thickneſs. 12 


= — Dr l 3 © Sn 
—— 2 — — r r OD wn —— — 
g n FFF 9· ̃ ̃ 
6 as 2 e "0 
* : * 1 
f * CRT 
- oy - o 
.Do ee 
a__ p 


* * +] "or — 
* 6 9 . 
MK =y 
ne r 


2 * — - ro 


ES; ES © 


4 * * 
r 3 4 n _ Fa, " at ® 
— — . 
* NV " X * 
FP . I IA. opera fs «. ww 4 — WE 


— ou ot ns 

2 n 

ad; #5. ox > 
. 
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This queſtion be- 
ing Dire# and In- 
verſe, Tmiultiply the 


firſt and laſt terms 


(viz. 96 by 8) for 
a Diviſor, and the 
middle three for a 
Dividend, and find 
the Anſwer, 23 days, 
3 hours, 


R M D. R. MDs 
Oar 3 0 


8 


568 | 


„I 


7 
* ” * 
TP 


769 eee, 


1536 
6240 
6144 
96 rem. 
24 
384 
192 


768)2 304(3 hours 


2304 


— 


Le, £ ; 
PR 
- 
"= 
* » 1 
0 5 
1 + 
* 
by — 
— 
* 
” 


* 


1 "KS. 4 bd * N. N 2 
» 3 . * — 
ky 8 5 & ſp . 
* on OE 
= 2 
r 4 I & . 
= 7 A A ge + 4 
— N . 
* x * < : 0 
1 33 : * 
. 3 . 
” ö . 
0 , * 
& =» * 
* » — Se , 12 
< - 
4, I P 
31 7 > , # 
I of 7 
* o 9 — — 
- „ 
Fo 
- 
i 
K — 


Here the 3 


— "i N. 5 . E. D. 


Dire, I multipl . 13. 96 : 


the 2d and Ath terms 
(vi ⁊. 968) for a Di- 
viſor, and the re- 
maining three, (big. 


I5x12x*.120) for a 


Dividend, and the 


Anſwer comes out 


the ſame as before, 


1 . 28 days,z hours. 


8 13% 


28 


120 
8 5. 8 


ES: 


— — 
* nh — 15 


568) 1600028 days 


1536 


6240 
6144 
9s rem. 
24 
384 
192 


768) 230403 hours 
2304 


O 


. þ - K * 2 „ 
” © : : 1 
— 1 * . — 9 
p © 4 1 +» + 8 
b . *. 2 23 
A * 1 
73 Ig +» IJ 
F Y ons, 1 3 
1 . —-Y 
x 5 he © i 8 
7 * A 
* — YM 
- 4» 
- C 
. : 
” * * 
4% 
— 
k 3» 


— werent — Rule Dirett, thus, 
State The tweo ſimple — 0 into which-the 
compound queſtion 4s 'retolved, 10 as the mumbor, 
which is of the ſame ſpecies: with the mumber 
 Pught, may ſtand in 'the'third place, as before 
directed; then f, As the p duct of the r- 
tecedents of the two firſt Ratios, is to the produtt 
of their Conſequents; ſo is the number whictvis 
of the ſame ſpecies with the nunther — * 
the anſwer of the queſtion 

NB. The alternate of tliis Pr 2 

ly illuſtrates the bur Rules forn dy wi own 
for working the c n HN, dT 

1 . take the ſame Examples: 4 fonnerly. 


EXAMPL 0 3. 1 
If 5 Li is the intereſt of 100 for 565 ae 
what is the intereſt of 298 J. for 86 days? 8 


k 


=— * 33 5 e 
r: 798 „ 
_ At: 15 


. c ind 0 
365x100 : 4 * 15 1 0 aufe, 


36500 : 68628 8 5 20 the anſwer. 


Here, as above, having, in my firſt ſimple que- 
ſtion, ſet 5 of intereſt in the third-place, becauſe 
798, being more principal, requires more inte- 
reſt than 100, I ſet my leſſer number, 100, in 
the firſt place; the fame way; 86 days requiring 
ese intereſt than 36 5 days, J ſet my greater num 
„ al As ber, 


f 


2 * 3 
= - 
FL . 2 
= 
. 
Fa 


ad 2 5 TY n 3%. 28 4 * * 2 
r 
”"_ HY TY PRES * 9 114 N V $ 

_— 0. 
ol „ 9 CY 
4 
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ber, 365 days, in the firſt place, in my ſecond 
ſimple queſtion; then I multiply my two Antece- 
dents, 365 and 100, for an Antecedent, and my 
two Conſequents, 798 and 86, for a Conſequent, 
and continue 5 as my third term ſtill: So my 
compound Queſtion is reduced to a ſimple one, 


thus, As 365x100 is to 79886, ſo is 5 to a 4th 


Proportional, which is the anſwer of my queſti- 
on; or actually multiply ing the Antecedents for 
a ſimple Antecedent, and the Conſequents for a 


Conſequent, as 36500 to 68628, ſo is 5 to the 


anſwer ot the queſtion. 


N B. This Proportion alternated ſtands thus, 


38500: 5 68628 to the anſiver; ſo multiply 
ing (by the general rule of Proportion) the two 
| la 


terms, and dividing by the firſt, is the ſame 


thing as ſtating the five numbers as formerly di- 


rected, and multiplying the three laſt terms for 
a Dividend, and the two firſt for a Diviſor. 
If 12 inches of length, and 12 of breadth, re- 
quire 12 of thickneſs to make a ſolid foot, what 
will 6 of length, and 4 of may" mae? 


L. J. i 
t 1a. i af Sp. Look. 
br. Br. 


E reſt. 

6x4 : I2XI2 : 12 . 70 the anſwer. . 
FCC 

24: 144: 12 ic the anſwer. 


Here 
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Fere, in both ſimple queſtions, leſs gives more; 

f I ft the leſſer number in the firſt place in both, 
and both are direct; the product of the An- 
tecedents of the two firſt Ratios in the ſimple 
queſtions, is an Antecedent, the product of their 


Conſequents, is a Conſequent of a new Ratio, the 


third term continues the fame; ſo 6x4:12x12::12 
to the anſwer, or 24: 144: 12 to the anſwer of 


the queſtion. 


This Proportion taken alternately ſtands th us, 
24: 12 :: 144 to the anſwer. 

Here, multiplying the laſt two terms, and di- 
viding by the firſt, is the ſame thing as ſtating 


the Queſtion as formerly, and multiplying the 
three firſt numbers for a Dividend, and the two 


laſt for a Diviſor, which is the rule for working 
the Inwoerſe Compound Rule. * 4 271 


EXAMPLE III. 
II in 1 5 days, 12 men work 96 roods of work, 


mn what time will 8 men work 120 > rods at that 


rate? 


Here, having ſtated. E 8 i 
the two /ample Queſtij- 96 : 120 3. 15 
085,” ſo as the number, M. 5h 
which is of the ſame ſpe⸗ 8, 2 n 
cies with the number a : 
tought, ſtands in the 3d e : 15 N 
place, the product of 
the Antecedents of the two firſt Ratios, i is to the 

product of their Conlequents, as the third number 
A to the Anſwer. | 5 


3 ng The 
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_ +2 his Proportion is the ſame, as mate 


the firſt and laſt terms for a Diviſor, and the 


middle three for a Dividend in the Direct and 
brverſe Rule, or multiplying the ſecond and fourth 


terms for a Drotſor, and the remaining three for 


a Dividend in the Iruerſe and Dirett Rule. 

Thus, Reduction, and the Golden Rule, both 
ſample and compound, are reduced to the general 
Rule of Proportion, vig. Multiply the two laſt 
terms, and divide the product by the firſt, and 
you have a fourth proportional term. 

The com pound Rule of Fellowſhip, or Fellow- 
ſhip with time, is only as many operations of the 
Rule of Proportion as there are ot aa con- 
cemed. ay | 
The method of working is, Multiply each man's 


3 ock into his time, the ſum of the products is the 


firſt term of your proportion, the whole loſs or 
gain is the ſecond, and the ſeparate products make 
the third term in the ſeveral operations, for find- 
ing each man's ſhare of gain or loſs. _ 


ET A MFP ENI 


Three perſons, A, B and C hire a aſture for 


. Aputs in 40 cows for 4 months, B 30 cows 


or 2 months, and C 36 for-5 et what ſhare of 


the rent muſt each perſon pay? 


A 40x4==160, 3d term for A's ſhare. 8 
5 30x2== 60, 3d term for B's ſhare. 
Cc YER zd te term nk 5 ſhare, 


—C 
_ — — . 
* 


Here 


„ 


is 


— eaſe 


ce PI WOT 
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Here 490, the ſum of the prod 


term of the ſeveral 


roportion is as before Rated : So the operation 


P! 
will ftand thus, 


L. A, bare. 
400: 24:: 160 
2 


32 


4[00)38[40( 97. 


240 
20 


4Þ0)48ſoo(1 2 5. 


*- 


—— 
; g 
8 | | 
* * ö 
— 
5 1 
Q | 
o 
— 
"F 
1 
＋ — 
* * * 
5 oY 


L. B's ſhare. 
400-7 IS 53 
— 
4100)1 446 4. 
13 * 


= 


240 
20 
4.00) 48 O02 5. 


- 


* . 


adde is the fu# - 1 
| proportions, - the whole rent, 
24. is the ſecond, and the third term in each 


FP 


: 1 * 
- ; ” 
- 1 8 

Aa A 

, RR s 

To oO» 8 

1 * . 

. 

38 8 
us . - 

4 © » 
”% « : 

7 
; 


180 

24 
— 7 

36 


400: 24 :. 

32 7 

> 4 er os "3 2 $ 
4 * "a4 4 5 


4/00)43120(10/. 
5 


0 : c & I, _ 
* 9 5 4 * 
s : + . 1 
„ 4 
—S 1 * 
* . 


9 03 20 
5 — 


8 4 5 


— 


24 
24 


— 


0 


40 J. and at 1 months 
2 months after puts in 


end of 8 months they 


: -400)6 4\oo(16s.| 


| 
EXAMPLE. II. 
A and B put in ſtocks ſor trade, A puts in 
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FA C's ſhare. 


As ſhare of rent=-9/.'12 s. 


"Pf 


' 244. 00s, 


end takes out 10 J. but 
30 J. B. puts in 50 J. and 


at the end of 3 months puts in 20 J. more; at the 


have net 18 J. what i is 


each man's ſhare of the gain? 


A hath 


's ſhare — 772 125. 
8 


7. 
F. 
5. 


S. 


GOLDEN RULE 85 
Ah 40 / then 30 4. N 
for 4 mon. 2 mon. a mon. 


996 FS; » + 


— 


4 in all 160 + 60 + 120. 140 


4 498 4 4 "7 


B hath h 50 l then as: | 
for 3 mon. En ; 


= "EY 


Bin al 150 + 350 — = =x —=500 | 


— 


A and B together: ab ell gone 840 


——— 


Here 4 has 40 L in for 4 clenrte” which pro- 


duces 160, having then taken out 10 J. he has 
only 30 J. for the 2 following months, which pro- 


duces 60 J. having then added 30 J. he has 


60 J. for the 2 months that remain of the 


8 months, which produces 120; ſo A has in all 


160 ＋ 60 ++ 120==340. 


Again, B has 50 J. for 3 months, which pro- 


duce 1 50; to this 50 he, at the end of 3 months, 


adds 20 J. fo he has 70 J. for the laſt 5 of the 8 
months, which produces 350; ſo B has in all 


150 — 350 F= Foo. 
9 A and B geen have 340+ $00=840, 


1 


Here 


E * 
» * 1 
* ” - Þ 
0 2 D 
* 2 ad . 
I X 
5 2 * oy 
x . N 
— > . . 85 
. 
* o 
" " 
* £ 
1 * 
7 « . 
pd 


. 


Here, as 840 is to the 
whole gain 1 8/ſo is 340 


to As ſhare of the gain 


7 4 5. Bd. 2 F. 


N. B. In my firkDj- 


viſion the cypher on the 
right hand of the Oivi- 


dend, cancelling the cy- 


pher on the right hand 
of the Diviſor, I regard 
it no more, but divide 
by 84 in the reſt of my 
Diviſions, for finding 
the Shillings, Pence and 
Ferihingt . 
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Anal: 340 2 
88 18 to ! 
— ſhat 
272 3 4 
8 1 
EI 8 A's 
8410)6121o(7l IM B's 
588 : 
P 
24 rem. 
3 ds 
84) 48005 5. Jas 
a RED 
OE. dit 
6o rem. of 
e ene, 
89720084 | 
> 32 
F rem. 
81922 * J. 
168 
24 


Here 
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Here again 840 is 
to 18, as 500 to B's 
ſhare of gain 10 J. 145. 
3 
| * 2 
As gain 7 5 8 227 


Bs — 10 14 3 Wis 


Proof 18 oo 


The two ſhares ad- 
ded together, make 
Juſt 18 /which e 
the work. 
NB. For the ad- 


dition of the Fractions a 


of a Farthing, we muſt 
refer the reader to the 
ſubſequent doctrine | 
of Fractions, 


9 


840 hog 18 :: = : 


300 


gage de L 
. 
So ren. 
. 


8001 20o{(14 * pn 


360" - 
336 


months. 
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er of the Compound Rule of Three. 


Lueſtion 1. If the carriage of 20 packs, for 
1 8 miles, coſt 16 J. what will the carriage of 
2 packs be for 28 miles, at the fame rate? 
„ 1 J. 19 6d. 1 , or f. 
Queſt. 2. If 6o hundred weight coft 141 10s, 


for being carried 20 miles, what will 15 hundred 
weight coſt to be carried 30 miles at that rate? 


Anſ. 5 l. 8 5. 94. 


Aueſt. 3. If 48 6. be wages for 6 men 657 6 | 
days, how much wages muſt 48 men have for 30 


days at the ſame rate? Anſ. 96 l. 
Aueſt. 4. If 18 roods of ditching be done by 


3 men in 6 days, how many roods will be wrought 


by 8 men in 4 days at the n rate of kg” E 


Anſ. 32. roods. 
weſt. 5. If 10 canons ſpend 40 barrels of 


pouder in 1 day, how many barrels will 24 can- 


non ſpend in 30 days at the fame rate ? - " Anfwer, 
2880 _ 
Quest. 6. If 1007. yield 5 J hed 3 in 1 year, 


how much intereſt will 8 50 J. yield in 3 years 
and 8 months? Anſ. 155 4.165. 8 4. 


Deſt. 7. What principal will yield 155 /. 16s. 
8 4. intereſt in 3 years and 8 months at the rate 
of 5 per Cent. intereſt per Annum ® Anſ. 8 50 l. 

_ Dweſt. 8. In what time will 850 /. Macho 
yield" 155 J 16 s. 8 4. intereſt, at the rate of 
5 per Cem. per Aunum 7 Au. 3 years and 8 


Queſt. 


o 
of 
F 


n 
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Oueſt. 9. An uſurer put out 455 J. principal 
at Wes and after it had continued for 3 years 
and 4 months, he received for principal and intereſt 
together, 576 J. 6 5. 8 d. at what rate per Cent. 


per Annum did he receive intereſt? Auſ. 8 per 


Cent. | 
Aueſt. 10. On the 25th day of March 1732, 


a certain perſon lent on a mortgage 760 J. and 


upon the 25th of May 1738, he received for in- 
tereſt thereof 281 J. 4 s. I demand at what rate 
per Cent. per Aunum his money was lent ? Auf. At 
the rate of 6 per Cent, es 
2ueſt. 11. If the carriage of 60 hundred weight 
for 20 miles coſt 14 J. 10 s. what weight ought 
to be carried 30 miles for 5 J. 8 5. 9 4. at that 
rate? Anſ. 15 hundred. on 
Aueſt. 12. If 60 hundred be carried 20 miles 
for 14 J. 10 s. how many miles ought 15 hun- 
dred to be carried for 5 J. 8 F. 9 d. at the fame 


rate? Ay. 30 miles. Fo 


Pueſt. 13. If 8 men mow 112 acres of graſs 
in 14 days, how many men can mow 2000 acres 
at the fame rate, in 10 days? i 200 men. - 

Queſt. 14. If 2000 acres of graſs are mowen by 


200 men in 1o days, how many acres, at that 
rate, will 8 men mow in 14 days? Anſ. 112 


acres. Ws 

Lueſt. 15. If 200 men can mow 2000 acres of 
graſs in 10 days, how many days will 8 men take 
to mow 112 acres at that rate? Anſ. 14 days. 
Ve 16. If 170 buſhels of wheat ſerye 680 
men for 6 days, how much will ſerve 79200 
| M men, 


* 


1 
5 >. 
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men, at that rate, for 1 6 days? An. 6600 quar- 
ters. 

N. B. 8 buſhels make 1 quarter. 

Aueſt. 17. If 2 horſes eat 8 buſhels of oats in 
16 days, how many horſes will eat up 3000 quar- 
ters in 24 days, at the ſame rate? Anſ. 4000 
horſes. - 

weſt. 18. If 275 men caſt a trench of 250 
roods in 12 hours, how many men, at that rate, 
will caſt a trench of 880 roods. in 8 hours? 
Anſ. 1452 men. 

Let. 19. If a wall of 12 feet long and 12 


feet broad, 8 alſo to be made 12 feet high, what 


muſt be the height of a wall of 4 feet long, and 
6 feet broad, ſo as it may be of the ſame contents 


with the former ? Anſ. 72 feet high. 


2reft. 20. If a veſſel, folding 700 gallons of 
liquor, be 3 feet deep, 5 feet long, and 4 feet broad, 
what muſt be the breadth of a veſſel to hold 700 
gallons, when it is to be 5 feet deep and 6 feet 
long? Anſ. 2 feet broad. 


Lueſtions for the Praftice of 1 


Aueſtion 1. Three traders A, B and C, have 
dealt in company; A put into the common ſtock, 


upon the 1ſt of 7 1000 J. B, upon the 
5th, put in 500 4. and C upon the 12th of July, 
put in 800 4. At the year's end they balance, 


and find 1 80 J. gained, what is each partner's 


| ſhare of the gain? Anſ. A's 96 l. 1 5. 4 4. 


2 10 5. e 85. 6 d. 2 


Auel. 


GE 


up wo „ AO „ | 


< 2 2. 
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Queſt. 2. Three perſons, A, B and C., were 
partners in trade, A Flepoſited 1200 4, upon the 
1ſt of January, and, upon the 1ſt of April, he 
withdrew 200 J. B. put in 600 J. upon the t ſt of 
March; and upon the 1ſt of Auguſt added 2 50 l 
more: C put in 500 J. upon the 1ſt of Jy, and 
the 1ſt of Oftnber he took out 100 . At the 
year's end they balanced accomprs, and find they 
had gained 300 J. what muſt each partner's ſhare 
775 gain be? Anſ. A's 167 l. 12 5. 6 d. 2 f. 
B's 96 J. 9s. od. 2 f. and C's 35 L 18 f. 54.- 
2 3. Three merchants, A, B and C, join 
their ſtocks together, and make u 12400 J. 
with which they traded, and gane 2480 J. of 
which 4 gets 686 J. B 870 J. C924 l. I 2 
what each 1 partner put in at firſt? _ 
Anſwer, 
A put in 3430 J. 
— 4350 4. 
C —— 4620 0. 


* 12400 the whole ſtock. 


The G Rule Compound may extend to ſe- 

ven numbers given, and an eighth number ſought, 
or to nine numbers given, and a tenth ſought, or 
to eleven numbers given, and a twelfth ſought, Sc. 
which Rules we may call the Rule 7 Seven, the 
Rule of Nine, &c. | | 


. . AS _» aw 


The 


5 — > 4 7 — 


92 GOLDEN RULE. 
The method of ſtating the Queſtion depends on 


the ſame principles, and the manner of proceed- 


ing is the fame, as in the Rule of Five, thus, 

Set that number which is of the ſame ſpecies 
or kind with the number ſought, in the middle, 
the ſeveral numbers that giye it, on its left hand, 
and the numbers which afford the number fought, 


on its right hand, in the fame order with thoſe 


on the left hand, vi. the firſt on the left hand, and 
the firſt on the right hand of the ſame ſpecies; 
the ſecond on the left hand of the middle term, 
and the ſecond on its right hand of the ſame ſpe- 
cies, Sc. 


34 


N. B. Every compound queſtion may be re- 


ſolved into as many ſimple queſtions, as there are 
terms on the left hand of the middle term. 


RU L E, To work any compound queſtion. 
Having reſalved your compound queſtion into 
all its ſumple ones, ſo as the middle term 

of the compound queſtion ſhall be the third 
term in each ſimple queſtion, multiply all 
the antecedents of the firſt ratios continu- 


ally for an antecedent, aud all ther con- 
, ſequents for the conſequent of a new ratio, 
and ſay, As this new antecedent is to its 


conſequent, ſo is the common third term to 
a fourth proportional, which is the Anſwer 
of the queſtion. NO 
What has hitherto been ſaid, may ſerve as a 
general preparation for the practice of the fore- 
mentioned Rules of Sever, Nine, Eleven, or — 
I 


— 


GOLDEN RUBE. '08 


if the queſtion affords them ; we ſhall now | Fay 


with a queſtion of the Rule of Sever. 
If 15 men eat 13 Shillings worth of bread in 


6 days, when wheat is at 12 Shillings per boll, 


what will be the price of bread to ſerve 30 men 
for 12 days, at the fame rate of eating, when 
wheat is at 10 Shillings per boll? 


M. 4. fe.perb. ſh. br. m. d. fh.p. boll. 


15:6 '7-12-- 1 13 3038130 %% 


Here I ſet the number, which is of the fame 
ſpecies with the number ſought, (vir. 13 Shil- 


lings worth of bread) in the middle, the three num- 


bers that give it (vg. 15 men, 6 days, and 1 2 Shil- 
lings per boll) on its left hand, and, in the ſame 
order, on its right hand, the three numbers that 
give the term ſought, dig. 30 men, 12 days, and 


10 Shillings per boll, and the Anſwer comes in 


the eight place. | 
Next, I reduce my compound queſtion to its 
three ſimple ones. 


M. m. . br. 


| T/t Simp. Dueſt. 15 : 30: 14: 4a am 
| gd 5 


2d Ship. Oueſt, 6: 12 ˙ 
EE: S. P. C. F. p. b. 


34 Simp. neſt, 12 1 1; 


Then I fay 15x6x12 : 3ox12x10::13: to theAvſ. 


Or 


9 GOLDEN RULE. 
N . ag follows. 
e 


; " 
f 6: ; 
4 * 
* : 
1 
<4 * 


2 3 
A 5 


3600 


. : , 
— 


5 | 2 1080 


1080: 3600 :: 13 fn. 2 l. 38 44 
1 „ N 
108 | 


5 4 
1080046 800043 5. = 2. "Io 
08 1 5 


108)432(4 4. 


Queſt d; If 18 ro0ds of ditching k be wrought 
3 men in 16 days, when the day is 15 hours 


long, how much will be done by 8 men in 4 
| days 


9 
8 
2 
. 
5 
* — 
TS. 
8 
* 5 
2 2 
4 
x 
4 7 
— po „ 
4 
4 * 
* 


ir JS. = 1 


four that afford the Anſwer. - 
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A at the ſame rate of working, when the day 
is 9 hours long? Anſ. 75 roods. 

Aueſt. 3. If 15 men eat 1 3 Shillings worth of 
bread ns days, when wheat is at 12 Sh.illings per 


| boll, how many days will zo men. take, at that 


rate, to eat 43 Shillings 4 Pence worth of bread, 
when wheat is at 10 — per boll? Auſ 12 
days. | 


Example of the Rule of Nine. 


I 6 yards of Linen be worth 12 yards of 
Drugget, or 4 yards of Cloth, or 3o Yards of 
Muſline, or 60 pounds of T obacco, how many 
yards of Linen will be worth 16 yards Drugget, 
20 yards Cloth, 9 yn un or 360 pounds 
of Tobacco? 


= cl. muſ. B. . 9.1m. dr. ct. mu fu. Ib. t. 
% 30% o 6 nero 2 6 1 


1 T ſet the yards of Linen, a are of 


the ſame ſpecies with the number ſought in the 


middle, the four fexms that give it on its leſt 


hand, and on its right hand, in the fame order, the 


Next 


gs GOLDEN RUL E. 
Next I ſtate my ſimple queſtions, thus, 


8 _ 3dr. y. hin. 
G weſt. . 


v0 cl. 
24 imp. Ef. 4:20 5 
7. mn. . * 
3d Simp. neſt. i 
15 4 2 204. | 2] 
415 Simp. Oueſt, Go : 360 : 
| | 12 es | | 
i” 20 
48 ” ä x an- 
* 3 1 Og ho 
| „ 5 * 
1440 28 80 1 we 
60 360 = 
85 86 _— Tp | rea 
86400 172 
1036800 | 


Then I fay, As 1 eee I 6X20%9X 3606 
to the Anſwer. 


Or 


Or multiplying the terms, 
$6400 : 9 6 8 to o the Arſwer, 


$64100)6:20816o(7s 3G. . 
6048 
3 
1728 
. 0000 5 1 

Erample of the Rule of Eleven. 

If 12 men build a wall 30 feet long, 6 high, 
and 3 thick, in 15 days, when the day is 12 
hours, in how many days will 60 men build a wall 

| 3oo fect long, $ high, and 6 thick, when they 

work 8 hours each day? 
I ſtate the queſtion, according to the Rule al- | 
ready laid down, thus, 


Men. len. bt. th. b. d m. len. bt. th. +. 
i9 66 4: 13:15:601300: 8 6:8 


N Then 


1 


GOLDEN: RULE. 9 | 


* 


F &oLDEN RULE 
Then I ſtate my ſimple queſtions, thus, 


M. m. d. 


1ft Simp. Qleſt. 60: 12:15 


len. ten. 


ad Simp. Aueſt. 30: 300 : 


Bt. Bt.  » 
3d Simp. Queſt. 6: 8 :: 
EE, th. th. 
ath Simp. Quefl. 3 : 6: 
hours. hours. 


5thSimp. 2ueſt * 


60 41 
30 300 
1 3600 
t 
10800 | 28800 
3 3 
32400 172800 
hs 12 


259200 3456 
Anlecedent. 1728 


207 3600 
Conſequent. . 
Then as 6OXZOX6XZ3X8 ; 1 2XZ00X8X6xI 2: 
„ eee © 


15 
Or 


G 0 LDEN R bv I. E. 
or 259200: 20750 2 5 to the Anſwer. 
I; . 


1036 80 
„ 20736 


2592[00)31 8 I 20 ay. 
r 


5184 
5184 


oo rem. 
This work might be ſhortened, by leaving out 
of both Autecedeut and Conſequent the "= mul- 

tipliers 6 and 8, thus, 5 
60x30x3 : 12x300X12': Ig -*. * 


60 12 
L 300 
1800 3600 
- 12 
4%//ͥ 2 ; 
43200 1 


Conſequent. 


yoo GOLDEN RULE 
Or. $400 : 4320 „ Te 
15 


2150 
432 


$al60)6480þoo(z2 20 days. 
: 54 ©. 0 ; 


108 
108 
O 
Ex xample for Practice. 

If roo 1h. of Venice weigh 70 1b. of Lyons 
and 120 46. of Lyons weigh 100 Ib. of Roan, and 
80 . of Roan 100 lb. of Toulouſe, and 100 (. 
of Toulouſe 74 1h. of Geneva, how many 16. of 


Geneva will 100 b. of Venice weigh : ? : 
Anſwer 538 0. 


FRACTIONS. 
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FR AcTIONS. 
DEFINITION I 
| A is a part or parts of Unity, or 


„ 2 
5 | 
repreſent any 
whole, as one ell, one mile, or one pound, it is 


the whole AB. 


8. The number below the line ſhows into how 
many parts the whole is divided, and conſequent- 
ly expreſſes one whole; it denominates, or gives 

name to the ſeveral Fractions ariſing from the di- 
vifion of the whole into that number of parts,; 
and is therefore called the denominator of the 
F Fraction 


* 


101 


ern 


Fraction. The number above the line ſhows 
how many of theſe parts the Fraction contains, 
and is therefore called its numerator; ſo the nu- 
merator is the Fraction, the denominator only 


the name of the Fraction. 


Definition II. A proper Fraction is leſs than 
its whole, or whoſe numerator is leſs than its 4b. 
nominator : As Ae (=+of AB) is properly a 
Fraction of AB, as being leſs than its . and 
in the expreſſing it by numbers, it is eaſily known 


to be a proper Fraction by the numerator. 3 be- 


— 


ing leſs than the denominator 5. 


Definition III. An imp 5 8 r Frattion is equal 


to, or greater than its whole, or whoſe numera- 


tor is equal to, or greater than its ami; 5 


as AB =, or AK = 2. 


AB is properly one whole; but as F has a nu- 


merator and a denommator, and expreſſes of 


a whole, it is a Fraction, but improperly 0. The 


ſame way Ak Is one whole, and + of another 
whole; but as + expreſſes parts of a whole, it is 


a Fradtion, tho improperly ſuch. 
Definition IV. A ſample Fraction has but one 


numerator and one denominator; as =, or - 


Definition V. A compound Fraftion joins two 


or more ſimple Fractions with the particle of, and 


is the fraction of a Fraction; as +. of +, 


Definition VI. A mixt number is compoſed f 
an Integer and a Fraction; as 83. 


Re- 


to 


. FRACTIONS == 

*Redubtion of FRACTIONS. I 

'RU LE I. To reduce improper Fraftions | 
to Integers, or mixt numbers. 

Divide the numerator '. by the denominator, 

the Quot gives Integers ; the Remainder 


is the numerator of the Fractiou to be an- 
nexed, whoſe denominator is * ſame as 


before. 55 
E XA M P 2 E. L 
In Example 1ſt Tdivide — 
the numerator, 776, by the 8)776(97 
denominator 8, and the F 722 
L2u0t comes out IR 97 * | * 
wholes. 1 1 
EXAMPLE IL 3 
| | _ 23)288(12 
1 5 125 23 
58 
| 46 
12 


The reaſon of the Rule is ven. - for the 4 
nominator of every Fraction being one whole, and 
the numerator being the whole content of the 
Fraction, to ask how many wholes the Fraction 


. is to ask, How often the denominator is 
contained 
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contained in the numerator, 7.6. to divide the uu- 
merator by the denominator. | 


The preceeding Rule muy be otherwiſe a0 


counted for, thus, 
As, in the Definition of an "ISA er Fraft; on, 


{= 1 whole, it is plain === 2 wholes, = ; 


wholes, &c. 10 in the Fraction 2, dividing 

numerator 5 by the denominator 5, the Quot gi no 
I whole, as the value of the Fraction; and in the 
Fraction =, dividing the numerator 10 by the 
denominator 5, the Quot gives 2 wholes, the va- 
lue of the Fraction, Sc. The ſame way Akt==z, 
and dividing the numerator 7 by the denomina- 
for 55 the Nee 8 1 whole, and 2 fifths (or 1 


R U E " To reduce mixt numbers to 


_ er Frattions. 
ulti phy the Integer by the Denominator; 
to the Product hs the Numerator; that 
ſum gives the Numerator of the Improper 


Fraction, whoſe Denominator 7s the ſame 


as before. 
12 48 
1 = 23 489.9. 25 
36 240 
24 96 
276 1200 
+12 +18 
288 1218 Numerator. 


This 


ac 


% Nen 


bf 
mA 
+ of 


* 4 
* 
” 


FRAC TIONS. wh 
This, being the reverſe of the former Rule, is 
no more than the common proof of Diviſion. = 


RULE III. To reduce Integers to Fra- 
ctions of a given Denommator.  ' 
Multiply the Integer by the grven Denomi- 
nator, for the numerator of the Fraction. 


Thus, if I, am to reduce 36 to 
a Fraction, whoſe denommator is 
4, I multiply 36 by 4, and find 
#44 to be my numerator. 
The reaſon is plain; for if tbe 
Integer (36) was ells of cloth, to be reduted ta. 
quarters, or fourth parts, it is plain, from common 
Reduction, that T muſt multiply 36 by 4, to find 
the quarters, or fourth parts in that Integer. 


CO ROL IN 
Hence it is plain, that to reduce ne- 
gers to the form of a Fraction, is to make 8==2 
Unity the Deuominator; for making 8 
the Integer, it is plain, that, multiplying the In- 
teger by the Denominator, 1, gives the ſame 8 for 
the Numerator of the Fraction. 


36='2 


36 
7 


4 > * 
WY 
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If both Nunerator and Denominator of any 
Fraction, are multiplied by one and the fame 


number, the two Products make a new Fraction 


equal in valuę to — 104 0 ee if T 2 


J <4» 


> 
* 1 4 
i 
1 
| 
A 
„ 
* 
| 

1 « — 1 


. [< 1 15 {2 15 es [= 


2. E2˖ä 1% „TT ET 
15 15 — 


15 is 


For, dividing the whole AB into 5 equal 
parts at the points c, 4% e, V, it is plain A= of 
AB, and dividing each of theſe Ae parts into 
3 equal parts, (vi g. the number of Units in the 
common multiplier) the whole AB is divided i in- 
to I5=3X5, and Ad into 6a. 
80 5 Ad 


320” 15 


C OR O LA R 2. 


If both Numerator and Denominator of any 
Fraction are divided by the ſame number, the 
two Quots make a new Fraction equal in value 
to the former. Thus, dividing both Numerator 


and Denominator of & by 3, we have = 


DE 


por | 


* 


IC 
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DEFINITION... 

Two Fractions are ſaid to be equal, when the 

Denominator of the one is to its Numerator as 


the Denominator of the other is to its Nume- 


ratur; 
Thus e 2 27 15 : 6. 


PROBE MS 
To find a Fraction equal to a given F raQtion, 


nm K. * 4 "or p * , * * y 
N 2 . . 2 2 OS : 1 
a > : - * * nl * _ 
3 Ko) * 
. ” 4 qe ” 
; ; z | 
+4 * 
- Ty 4 * N 
_ I 
* 
— P Y * 
- . , * = » 
Oy . 3 - 8 1 8 
« 
8 
- 
U 
» 


and having a given Denominator. 


Multiply the Numerator by the given Deno- 
minator, aud divide the Product by the 
Denominator of the Fraction, the "is 
gives the Numerator of- the new Fraction. 


EXAMPLE. 
To find a Fraction equal to 5, whoſe Deno- 
minator is 95 e 2 
41336 


4) 108027 Numerator. 
"$ I 


. 
* 
81 


* > 


f 28 ; 

23 

8 
Here 4, 3 and 36 being given, the 42 Pro- 


portional is found by dividing the Product of the 
two laſt terms by the firſt, which is the ſame 
thing with the aboye Problem. | 


RULE 


1 FRACTIONS | 
RU TL E IV. To reduce compound Fratti- 
ons to ſimple Fractions; ”y 
Multiply the Numerators continually for the 
| Numerator of the ſimple Fraction, and the 
Denominators for its Denominator, thus, 


2 3 
2of — | ; | £4 
3 5 is | 


8 Num. 15 Denon. 


56 Numer. 135 Denom. 


The reaſon is plain; for in Example I. viz. 

Z of =, by the preceeding Theorem; n; and ; of 

&=7 , conſequently 3 of = =: 

RULE V. To value Fractions in the known 
rts of the Integer; 

Multiply the Numerator by the number of 

known parts contained in the Integer, and 


divide the Product by the Denominator, 


the Quot gives the Anſwer. 


Thus, 


— 


f Thus, if the value 


of = of a und i is re- 


7 


quired, I multiply 
ö the Numerator, 3, 
| by 20,the number of 


Shillings in a Pound, 
and diyide the Pro- 
duct, 60, by 4, the 


the Heuominator, and 


the Quot gives 15 


Shillings. 
Here, having re- 


| duced 2 of a Pound 


to 11 Shillings, 4 re- 
main, which make 
of a Shilling; ſo I 


multi iply the Nume- 


| rator 4 by 12, the 4. 
- in a Shilling, and di- 
vide the Product by 


the Denommator 16, 


the Lu0t giyes 3 


Fence, 


FRACTIONS 19 


20 


J. 4. 960015 5. 
** * 
20 
* 


; — 


= 


2 =11 3 16 


20 
16 
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Tear. m. w. d. 
= 2715 a. 


"* 
Heth f 0 n. 


4 


I - 
pas > 5 
70 mz 
= : 


The rexdon is plain; for ſeeing a Shilling is 5 
of a Pound, to reduce 5 of a Pound to Shillings, is 
to reduce = ta 2 Fraction, whoſe Denominator i is 20, 

and 4: 3 2 20 to the Numerator, or number of 
Shi — in the F raction. 


2 21 


nued my Diviſion till 784 4 


F R A C:TIDONS. an 
A £ MM £4. 
To find the greateſt common Dune to two : 


given numbers; 
Divide the greater number by the keffer ern, yup 
the Diviſor by the Remainder, and ſo on 
continually till Unity or o remains. If 1 
remains, the numbers have no common Di- 
viſor: Fo remains, the laſt Diviſor is 
Meir greateſt common Diviſor. 


"EXAMPLE L 


I requi re the greateſt common Diviſor to 7 ., 
and 952. 
Here I have conti- 7540 5 EY 


"2X 


o remains; ſo the laſt 


Diviſur, 36, is the 16 768840 


greateſt common Di- 9 
| Viſor to 784 and 952. — 
e $12)x68(x, 
112 277 
500110 
112 
E 


* 


1 112 * AC TIO N 8. | 
„ AXAMPTRIL 


I demand the great= 468) 84661 to 
eft common N to 46 „ 8 
468 and 846. 5 — 
Anſwer 18. 378)468(r 
| 378 * 
9003780 
2360 
159 )90(65 | 
Fn | 
„ „ 5 f 
J al ir Th 
| EXAMPLE IL. 
I require the great- 147)323(2 | 
eſt common meaſure to 294 
147 and 323. — ; 
Here 1 remains; fo 29)147(5 
the two numbers have „„ 
4 no common Diviſor. — 
HP „%% 
1 . 5 8 TE Us 
og WM 4 
8 the 
e | are 
3 . diy! 
See the e in the ad propoſi ition of "A 
the _ Book of Euclid. De 


RULE a 


FRACTIONS ws 
RU L E VI. To abbreviate Fractions, i e. 
to reduce them to their loweſt term; 


Divide both Numerator and Benden 
by their greateſt common Diviſor, the 0 


Qots make the new Fraftion = 
507814 Se gli, 
Thus = =3} 2 "bs | 56* 
| 244 3932 
A 224 | 392 
—— l 
It Blows from the cdu of the preceding 
Theorem. 
Or ts 


Divide both Numerator ahd Denomincdi 
by their leaſt common Diviſor, and you have 
your Fraction in lower terms; after the 
ſame manner reduce that new Fraction to 
lower terms, and ſo on continually till no 
common Diviſor is found, and you have 
your Fraction in its loweſt terms. | 


2) 468 = 3) 32 a th — 
2)86s —” = 9 = Jim —" 4 


N. B. In this Fraction 25, becauſe 8 and 6 


the Units of both Numerator and Denominator, 


are even numbers, I know 2 meaſures both; fo, 
dividing by 2, I have a new Fraction z, where 
3, the Units of the Denominator, is an odd num- 
ber, ſo 2 cannot meaſure both "Numerator and 


Denominator, I Ky 3, it meaſures both, and af- 
> fords 
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fords. 4 new Fraction. : Here again 3 meaſures 
both, and gives a new Fraction 2; here 3 can- 
not meaſure both, and it is in vaig to try 2; for 


it could not meaſure 237 If 2 cannot meaſure * 5 
far leſs can 4, which is a multiple of, a, becauſe. 


neither 2 nor 3 can meaſure ;;, it is plain 6, be- 


ing a nultipie of 2 and 3, cannot meaſure both | 


O 


by tryal I find 7 cannot, as little can 8, being a 
multiple of 2, or 9 being a multiple of 3 ; lo 7 21s 
the loweſt z can be reduced to. 


N B. 2. The greateſt common Diviſor to 
two given Mater. is the Product ariſing from 
the continual multiplication of all their leaſt com- 
mon Diviſirs; thus, the greateſt common mea- 
ſure to 468 and 846 is 18 23. | 


N. B. 3. If 5 is on the right hand of both 
Numerator and Denominator,. or: 5 in the one 
and o in the other, 5 meaſures both; 22 5 = 
and 9 — 2. 8 

DEG —= 2. NY 


N. B. 4. If there are ppb on the right 
hand of both Numerator and Denominator, cut 
off an equal number of cyphers from both, and 


and you have your Fraction in lower terms; thus, 
22 =; for it is the ſame with dividing both 


Saler 


bop. and 6000 by, 100. | 


EE: « * 
% 
— — 1 J 
"FO | 
4 
1 * 


FRACTIONS. ͤ 
RU L E VII. To reduce Fractions of diffe- 


rent Denominators to a common Denuminator; 


Multiply the Denominators continually for 
the common Denominator. 

| Multiply each Numerator into all the De- 
nominators, except its own, for ts corre- 
* Numerator. 
| S 2 4 to 12 3 ; 3 7 

,,, 


mw — 


15 c. d. IO num. 12 num. 


The reaſon is plain; for both Numerator and 
Denominator of * is multiplied by the fame num- 
ber 5; lo }= 2, and both Numerator and De- 
nommator of 7 Is multi plied by 3, ſo : n, con- 


3 


ſequently 5 2+ 2 + —! +2 by the above Tie corem. 


1 * 4 N L E II. 
ee 
Here both N. e 
merator and De- 
nominator of * are 


2 4: + IF 
n0mMmai, 3 ,* $641 
multiplied 5x9, or —— 10 


457 ſo = T5 - 1 21 
both Numerator 9 


Z lc Tus 
— 
O 


— by OR | * ; 


and Denommator 
of , are multipli- 135 cd. 907. 108 n. 105 . 
ed by 3x9 or 27, 

ſo =, and both Numerator and Denomina- 
for of Z are multipled by 35 or 15; 1, = 


N. B. 


1 IS) 
2 
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N. B. If the Denominator of one Fraftion 
meaſures the Denominator of another Fraction, 
multiply both Numeratoy and Denominator of 


the Fraction that has the leſſer Denominator, by 
the number of times the greater Denominator 


contains the leſſer, and your Fractions are at a 
common Denommator ; | 


Thus &+£=E Ls 
Here 12 contains 3 four = ſo I multiply 
_ both 2 and 3 by 4, and J have 3 


And -E 2 ＋ 3 11 +4 


Here 2 is four times in 8; ſo I multiply both 
1 and 2 by 4, and ==: Apain, 4 is twice in 
8, ſo 5 multiply both 3 and 4 by 2, and I have 
1 = the reaſon is plain from the above 7 he- 
orem. 


N. B. Becauſe only things of the ſame ſpecies 
or kind can be added, ſubtracted, Sc. before you 
begin to add or ſubtract, Sc. Fractions, 
Obſerve 1. If you have Integers mixt with 
your Fractions, firſt of all reduce theſe Integers 
to the form of a Fraction by N. B. of Rule III. 
or reduce your Integer to a Praction of the ſame 
Denominator with the given Fraction by Rule III. 
Thus, 8— 5 == — by N. B. Rule III. or 
8— 75 2 f , y Rule III. In both caſes your 
Fradtions aro of the fame Kind, being — For 

IONS. LE 


Obferve 


FRACTIONS 1 
Obſerve 2. If you have mixt numbers, re- 


duce them to improper Fractions by Rule II. 


61 ＋ =, both ſimple Fractions. 


Obſerve z. If you have compound Praftions 
reduce them to fimple ones by Rule IV. | 
3 2 of =I+S 
Obſerve 4. If your Fradtions are _— in 


compoſite terms, you may reduce them to their 
loweſt terms by Rule V 


The three firſt Obſerve are dl niet 
ary, the only uſe of this laſt is to make the * 
ration more calf. - 


8 


Apprriox of FRACTIONS. 


Pune your Fractions to a common Deno- 
mmator, (if they are not already ſo) and 


add the Numerators only, ee your com- 
mon Denominator. 


FRACTIONS | 
EXAMPLES. 


The citations of the 4 Rule VII. 
Kules for working the 6 Rule I. 
aboye ** „ c Rule VL 
d Rule II. 
e Rule IV. 
7 Cor. Rule VII. 


Here, in Example I. my two Fractions, * = and 

„ having the ſame Denominator 15, J add the 
1 8 and 3, which make 11; fo the 
ſum of the two Fractions is * 5 

In Example II. my two Fractions, 2 and +, 
having different Denommators, vis. 4 and 8, I 
reduce the Fractions to a common Den omina- 


tor, vi g. 4x8=32, the common Denominator; 
then I multiply the Numerator 3, into 8, the 


Denominator of the other Fraction, viz. 3x8=24; 


ſo & is the ſame with 3: After the fame manner 
I multiply the  Numerator 5, into 4 the Deno- 


mmator 


a 2 1. os ber. 2 157 
＋ of Fe=;+eja= 133 1356 76 


RV „ (b 


/ 


FRACTIONS ny 
minatur of the other Fraction, vis. a0: 


io is the ſame with f; and inſtead of 121 


have 1 ＋E 2, which Fractions having a com- 


mon Denominator 32, I add the Numerators 


Zar e ; ſo the ſum of my two Fractions is 
2, which being an improper Fraction, I reduce 


to a mixt number, vi g. I divide the Numerator 


17 by the Denominator 32, the Aut comes out 
and here the fractional part, , being ex- 


133 


preſſed in compoſite terms, L reduce it to its low. 
eſt terms, vi. I divide both Numerator and De- 


nominator by 4; ſo oa 7 and: the fam of my 
two Fractions, vi g. ++ $==1 7. 
This ſecond Example : IL. work. 4 Aden 


manner, thus, J find 4, the Denaminator of tlie 
one Fraction 3 meaſures 8, the Denominator of 
the other Fration * 73 therefore (by N. B. Raue 


VII.) I multiply both Numerator — Denomi- 


nator of the Fraction + by 2, the number of 


times the Denominator - 8 contains the Denomi- 


nator 4, and I have g, a Fraction of the | ſame 


value with *; ſo the two Fractions, and 3 ha- 


ving the + A common - Denowinator 8, Ladd 


the Numerators 6+ S=IT 3 1 the ſum of my 
two Fractions, vig. ü +5 g; this, being an 
improper Fraction, I reduce it to a mixt number, 


and I have 5+ {= 5+ 5= 11, a be- 


fore. 


In Example III. I firſt of all reduce my mixt 


number, 6, to an improper Fraction 3, by 


Rule II. and then, inflead' of having a mixt num- 


ber, 67, and a ſimple Fraction + to add, I have 


two 
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two ſimple Fractions, vis. 2 and? to be ad- 
ded; fo the caſe becomes the fame as in . 


| IT II. 

ample Iv. I nt of all redave-th com- 
nd 2 ion + of = to a ſimple Fraction. 3, 
and then, inſtead of a ſimple Fraction = and a 
compound Fraction ; of : T have two ſim ple 
Pradtions 3 : and =; ſo the calc is again the fam 
as in Example „ 

In 3 V. where I have three Sake 
F ractions, + i++, I reduce all the three to 
2 common Denominator by Rule VII. vis. 
2x4x8=64, the common Denominator; then, 
1x4«x8==32, the Numerator anſwering to 1 5 the 
Numerator of my firſt Fraction 2 ſo =; then 
3x2*8==48, the Numerator, anſwering to 3, the 
MNunerator of my ſecond Fraction 7; fo H; 
_ again:5x2x4==40 ͤ the Numerator anſwering to 5 
the Numerator of my third Fraction g; 10 A = 5; 
then my three Fractions 1 2 ＋8 
and theſe laſt three Fractions having the ſame 


common Denominator, I add the Numerators 


thus, 3 48 10 a + the whole work 
ſtands thus, 15 


+2 +3 + 5 *. EA S 2 115 
As the . B 2 and 4, meaſure 


the Denominator 8, this Example may be wrought 


thus, 8 contains 2 four Limes, f lo = ==.53- again, 4 
is contained in 8 twice; fo 7 = 5, and the wholc 
. thus, | . | 

2 1 ＋ : +5 1 = +3 + i=${=12, as | buſier: 


EE Be =. 


eon = ww 


7 
0 


— 


bak % & wi Wy ES WWv CT ÞY rn} TP 


EE 


* 
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NB. 1. Where the Denommator of one Fra- 
cion meaſures the Denominator of the other, 
you may either reduce your Fractions to a com- 
mon Denominator by Rule VII. or, which is 
more compendious, by N. B. of Rule VII. as in 


Examples II. and v. 


N. B. 2. In caſe of Mixt numbers, as in Caſe 
third, you may either reduce your mixt num- 
bers to Improper Fractions, as in the firſt opera- 
tion, or you may add the Simple Fractions only, 
and then add their ſum to the Integer in the 
Mixt number, as in the ſecond operation. 
The reaſon of the Rule is plain; for, in or- 
der to the adding, or collecting things into one 
ſum, it is not ſufficient that they are of the 
ſame kind, but they muſt likewiſe be of the 
fame name, or denomination; thus, tho“ and 8 


make 15, yet 7 Highlanamen and 8 Lowland- 


Lowlandmen; but if they are reduced to the 
common denomination. of Scotſmen, it is plain 
7 Scotſmen and 8 Scotſinen make 15 Scotſ< 
men; the ſame way, tho' 2 and 5 make 7, yet 
2 thirds and 5 eights, neither make 7 thirds nor 
7 cights: So they muſt be reduced to a common 
Denominator before they. can be added. b 


men neither make 15 Highlanamen, nor 13 


1 * — 89 
UB= - 
4 FY * ” 3 N 2 * 
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| SUBTRACTION of Fx XCTIONS. | Fic 


Bets your Fractions to a common Den- ib 
minator, (if they are not already ſo) and 4 
ſubtract the Numerators WF continung -your a 


common Denommator. > — 
EXAM * . E 8 
. — 1. 
8 2 18 6 


Or 5 — of Ac 8 3 3 
The citations of the a Rule VI. 1 
Rules for working the 6 Rule VII. 5 Fr. 
above e c NB. Rule VII. tor 
„T IIE” H. 

e Rule III. 25 ſan 

F Rule I. 

g Rule II. 75 

& Rule IV. | 15 

N B. from Caſe third. To ſubtract a Fracti- 15 


on from an Integer; Take 1 from the Integer, 
you have the Integer of the Remainder; ſubtract | 
the Numerator of the Fraftion from its Denomj- {in 
ator, and you have the Numerator of the Fra- po 
| Ciion Gy 
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Aion in the Remainder, whoſe Denominator is 
the ſame as before; thus 36—$=352==35+ 
The reaſon of the Rule is the fame as in 


Aldition. 


De — _— 


—_— — 


Gy 


MULTIPLICATION of FRACTIONS. 


M Ultiply the Numerators for the Numerator 
of =þ Product, and the 3 for 
its Denominator. | 


EXAMPLES. 


1. Ex4=L 
2. N 5262 
3. 4x65==3 x7 =J=47 

4. 3x30f 4==5 x5 d 


NV. B. from Caſe ſecond. To tas a 
Fraction by an Integer; Multiply the Numera- 
tor by the Integer, ſor the e of the 
Product, and continue the Denominator the 
ſame. 

The reaſon of the Rule is plain; for if = and 
are to be multiplied, by the above 7, Theorem 
==, and + 5 of 7 n ) and twice £==®; ſo 


d 


11 


COROL Ki 


Hence Reduction of compound Fractions to 
ſimple Fractions, is mn of the com- 
N Fractions. 


Dry mon 
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Drvis oN of FRacTioNs. 
MUltiply croſs-ways, viz. the Numerator of 
1 the Dividend by the Denominator of the 
Diviſor, for the Numerator of the Quot, &c. 


EXAMPLES. 


1. 4) (18 17 

2. ;) 8=3(7(Y4=12 

3. 6) + (=5)*(g=5 

4 3) 23 (=) 7 (E=33=3F 
5. f) 2 of? () 5 (5=5 


N. B. from Caſe ſecond. To divide an Inte- 
ger by a Fraction; Multiply the Integer by the 
Denominator, for the Numerator of the Quot, 
and change the Numerator of the Diviſor to a 
Denominator in the Quot, 0150 


N. B. 2. from Caſe third. To divide a Fra- 


ction by an Integer; Multiply the Denominator 
by the Integer for the Denommator of the Quot, 
and continue the Numerator the ſame, 9) 5 ( 
The practice of this Rule is nothing elſe but 
reducing the Fractions to a common Denomina- 
tor, and dividing the Numerators; thus, if 2 of 
a Pound divide + of a Pound, reducing them to 
a common Denominator ) ()( === 1: 
____ =1+5; fordividing 12 by 10. the Dot is =. 
be Examples T have given of the Arithme- 
tick of Fractions, are ſufficient to illuſtrate the 
whole doctrine; for, tho' I have only ſhown how 
to add or ſubtract a ſimple Fraction to, or from a 
mixt number; yet, as it appears in that Example, 


that 


1 n 


TI 
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that the mixt number muſt firſt of all be reduced 
to an Improper Fraction, it will be eaſy to add ar 


ſubtract a mixt number, to or from a mixt num 


ber, vi. by reducing both to Improper Fractions. 
Having finiſhed the Arithmetick of Fractions, 


I ſhall here add one Rule more to the Reducti- 


on of Fractions, which may be of uſe in our fol- 
lowing Doctrine. 


RU L E VIII. To reduce the knoyn parts 
of F any Integer to a Simple Fraction. 


Reduce the known parts to the loweſt deno> | 


mination, for the Numerator of the Fra- 
tion; and the number of theſe parts con- 
tained in the Integer, is its Denominator. 


ifs 


Thus 8 5. 64, = = of /. i 3. = Hola T. 
. SW 
14 20 1 
96 26 20 

+6 I2 Y 
2006 . 2404 23 W, 
Here 8 5.64=1024| — — 

and the Integer, or 144 26x 

2240 d. ſo 85.6d==2| 4 

The ſame way 5 months, © "4 _ 

3 weeks, and 4 days 1656 

== of a . —— 

n, 365 Days make a Year, 
and is theDenomigator of the Fra- 


" Aion, 
RuLizs 


- 


. 
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a Ro lIEs for PRACTICE. 


* > 
; 2 


doctrine of Vulgar Fractions, as being no- 
thing elſe but a multiplying the ſum, or number 
of goods or commodities by ſuch a ſimple Fra- 


Ction, or Fractions of a Pound, as is equivalent to 


the price of one of theſe commodities. | 
The aliquot parts of a Pound, and thoſe of a 

Shilling, with their equivalent ſimple Fractions 

of a Pound and of a Shilling, ſtand thus; 


Parts of Found. Aliquot parts of a Shilling. 


.. K . 
10 o=+ 6 == 2 
6 8 = 7 4=7 
13 481 12 
3 3 
4 O 112 
3 4 8 1 2 a 
2 6 6 : —_—_— 
2 O8 | 
I 0=; 


I the Numerator of the FraQtion is Unity, it 
is plain, that to multiply any number by that 
Fraction, is to divide the number by its Deno- 


minator; but if the Numerator is a number, firſt 
multiply the number of commadities by the N- 
merator, and then divide the Product by the De- 


uminaror; thus, if the price is 13 5. 4 4 _ 


RY LES of PracTice naturally follow the 


FRACTIONS 
firſt li by 2, and then divide that Fro- 


Aub by 3, or take, of the number twice. 


The whole doctrine will hr plainly ir in the 
following Examples. 
EXA MN L E I. 
What is the price of 87986 E. of cotton-wooll, 
wt 1 * N. B. 5 3 


2100879 8ʃ6 i ok 
4399 J. 65. Anſwer.” 7 
EXAMPLE I. 


What is the price of 7648. _ at 2 8. per 
* . | 
loyal N 
64 = 764 L 16s. Au 
2 * A PLB t 
What is the price of 7642 yards, at 2 5. 6 4 
per yard? NB. 25. 6428144 
! „ „„ = 
e 55: be "7 
EXAMPLE IV. f 


1 
What is the price of 3468 K. w Fay at D #2 
46. per th, 9 N. B. e 7143 5111 £8 


e 3 

78 L Ans. 3 
E XA M P. IS 

What is the price of 255 tb. weight, at 45. 


Rr A. T N. B. 45. 


57e“ 5 
159 ;5=1594. 45. Ah, 
— — - 


PP ret ooo 9 a — ——— — wa 7 * — 


= Z __ * — 
g r 
= n * << 
= gm — — — 2 —— 
| > $4. 4 N 8 : TOSS : r 


FRACTIONS. 
EXAMPLE vI. 


_ 


What i is the price of 868 Scors-quarts of ſpi- 


rits, at 5 5. per quart? R 
4) 8688 
2217 . Anſ. 
E XA MN Y L E VII. 


What is the price of 1768 yards, at 13 5. 4 
per yard? N B. 


T3 Se 4 d. l. 


1768 
2 
35536 
| 11784 =1178/. 13 5:4 410 


This Eranpls 3) 768 
may be other=  —— 
wiſe, and per= 589 
haps more ex= 589 


. peditioufly —£oc —_—_ | 
done by tak- 1178 + Anſwer, as before, 
ing < of the _ E 
ſam twice, as | 

in the margin, 


EXAMPLE VIII. 


What is the Price of 6548 4b. of colke, at 65. 
| * N B. 65. 84d = l. 


306548 
2182 5 ugs 13 5.4. Auſ. 
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S XA M Pit 1K! 
What is the price of 847 yards of holkad, at 
10 5. per yard? N. B. 10 5. l. | 
_ 2)847. 9 2 i 
423 1 =4234. 105, al. 
N. B. If the price of the Unit is any even 


number of Shillings, different from a, 4, or 10, 
multiply + of the price into the ſum given, al- 


ways doubling - the exceſs of the product of the 


right hand figure for Shillings, and carrying the 


tens into the product of the mech follow- 
ing place for pounds. | | 


. M P. FI E * 
What is the price of 4 3 2 3 1 of cloth, at 


8 * 


6 e yard? g 
ere I multiply 1e 8 43513 by „ 7” et 
yards 4323 by of the 3 


price, vi. 3 5." Tbus,3zäñꝛ 
times 3 make 9, which 12964 186. Fo ef 151 191 
doubled, gives 18 Shil- N 
lings; then 3 times 2 make 65 3 times make 
9, and 3 times 4 make 12: So the ann 


_— 1 1 


KU LEE M ow. 
What is the price of 4678 yards at 8 Shil- 


lings per yard? „ 


KN - 


2 2 a 

—— Cn * — * 
„ — ** * 8 6 "68 CRE 12 
1 * ** 97 * - 7 


I 

1 
3 

'F 


— 
Here I ay, 4 times | 
$ 1s 325 and 2 (the SX Aeyl8 E „ i 


ceſs above 3 tens) dou- 5 4 5 


bled, give 4 Shillings; 


then 4 times 7 is 28, 1871 L 45. 


and 3 tens that I ear- 
ried make 31, I et down 1, and carry 3, Gre. 


EXAMPLE III. 


What is the price of 6478. e of broad 
cloth, at 18 f. per yard? 


The reaſon of this 64718 
practice is plain; for in 9g 
rg 1. 6 5.=£ 84. — 
now the ſain mul $583 9. 4 1. 

tiplied by 6 5. and di- 

vided by 20, gives Pounds, therefore muli 5 
ing by 3, and dividing by Io, muſt likewiſe 
give Pounds; the cypher in the Deneninete 
10 cuts off the figure on the right, and makes it 
ten parts, but 5 J. g Shillings; - fore the 


Product of that figure, or its excels above ten or 


rens muſt be | by 2 to find, the Shi 
lings. 


N. B. 2. If the price of theUnit of the wares Is 


any odd number of Shillings, different from 5, 
work for the next leſſer even number of Shilling, 


a8 before, and for the odd —_— take 6 of the 
ſum given. 


— 
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 -1EXIMPLE "mp 
What i the price of 859 yards, at 17 s. per 
ade \ „ e = 
. 8. 5lo x8 =687/, 4s. at 165. 
$519x Z== 42. 195. at 19. 


r S 3 3 _— ,ä 


In all 730 l. 35. at 17 5. 


- — — 


The following Examples have the price of one 
of the commodities, the aliquot parts of a Shil- 
ling. CO: 
| EXLMPLE IL. 

At 1 penny per Pound, what is the price of 
9764 . ? N. B. 1 4. n of a Shilling. 
Here g 964, gives 8 135. e i 
ſe 84. and theſe Shillings redu- 12) 9764 84 
cd to Pounds, (dividing by 20) 813 . 

it 20) give 404 13 5. So the 40. 13s. 

e full price is 404. 135. 8 . 


What is the price of 7968 l at 15 penny per 


s 4.9? N B. 1: d. = of a Shilling. 
; 5 5 5 | = 
| 2/0) 9916 g.. 
1 4916 f. Anſwer. 
E X- 


42 N 3 
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EXAMPLE m. 


What coſt 13147 4b. of raiſens, t 2 4 per 
. N. B. 24 ofs Shilling, 


6013147 
2J00 21911 o ad - 
109 J. 115. 0 3 
r S 
What coſt 87341 K. of ſugar, uh 3 4 2 66.5 


N 5. 3 4 of a Shilling. 


4087341 3 
200218305 3 wy” 
1091 J. 155. 3d. 3 
ETA NM YER V. 
What is the price of 309 /b. of raiſins, at 4d 
per 46. ? N. B. 4d. = of a Shilling? 
3)309 
: 460 e af, 
51 J. 125. 4d. Anſwer. 
E XAM D 4 VI. 
What coſt 78642 1b. of ſugar, at 6 a. Ti 


46. ? N B. 6d. =: Shilling, 


2)7 8642 
20039311 
| .1906 4 I 5. TIAL 
Or, becauſe 64. = 40)7864[2 


of a Pound, divide by 19664, 1. Anſ. 


40, and the remainder 


is ſixpences; ſo the remainder 2 ſixpences 1 RY 


1 Shilling. 5 


of 


Sh. 


reſ 
Sh 


Or 


Po 


1 


me 


N. B. ri the price of Unity, or one e 


of any commodity, is not an aliquot part of a 


Shilling, (as 5, 7, 8, 9, 10, or 11.) you may either 


reſolve it into ſuch parts as are aliquot parts of a 


Shilling, or ſuch as are aliquot parts of a * 
- of ſome Juſt Diviſor * 20 —é or 


EXAMPLE I. 


What coſt 34071 10. of figgs, at 5 4. Na 
Here 5 4==3 4. - 2d. L of a ing; 


ſo it is done, as in Examples IV. and UL im- 


mediately preceeding, T 


Or 5 4. ; of half a crown. 
And : crown = x of a Pound. 


603407 
8) 5678 3 h. „ cr. 15 d. or 15. 34 
| 709 Soy. 16s. 34 
_ EXAMPLE 1 
What coſt 321 J. of any thing, at 4 for 


E.? NB. 3 1 of a 


Shilling. 
Or 7 A :+zofa Pound. 
| „ 
a 
— R—_—_ O 3 


Anſiuer —— * 75. 34 


E X. 


12s FRACTIONS. 
-41 6 & MAP Ld8:M.-:;. 7 
What coſt 3746 yards of ribbon, at 8 d. pe- 
yard? NM. B. 84 g Of a Pound a 
Here cach Unit of the Remainder, 26, is 8 


Pence. 
E % oh 
1244. 175. 4d. Anſwer, 


„ 
What coſt 4052 I. of any thing, at 9 d. per 
+ = of = of a Pound. | „ 
: 40)4og/2 
| 2) 1014. 65. 
3 1. 


— 


131“ 195. Anſwer. 
EXAMPLE v. 
What coſt 3179 ya at 10 d. per yard? 
N F. 104=64 +44 = L c Pond 
1 1 "5: 
40037 =79 9 6 
_ 66)3z171pþ =32 19 8 


© Anſwer 1321, 9 5. 2 d. 


If 


P R ACTION SG. 
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If the price is 11 d. take. 7p. of the _ from 
it, and you have the price in | 


EXAMPLE <= 
* coſt 7642 yards e of cloth, at 11 d. per 
ar 
4 1276422. 
6 36. 6. 10 4. 


| > M1 ge 415 
* | 3350 5s. 2 d. Anſwer. 


If the price is Farthings under a Penny, find 
what Fon it is of a Penny, or of a 8 

and find the value of your goods in Pence or 
Shillings, which are eaſily reduced to Pounds. 


EXAMPLE * 
What coſt 7458 . of Tape, at 2 Farthing 


per yard ? 
Here the Farthing —=tof 4)72 58 


>. S_ 


| yards Ali 4, gives Pence, and 2b) 15 1 24 
the Shi 
eaſily fund: n= 11 
is 2 IIS. 2 a: _ 


a Penny; ſo dividing 7258 12)1814 l 27 


and Pounds are 7 un 


1 
: 
|. 
7 3 


9 FR ACTIONS. 


E X A M P B E II. 
What lf 3 38746 yards, at 2 F. * Sil 
a k 4 


-2)38746 

12) 19373 „ 

0 i6i[4s. 54. 
7 BOS; 146 


Anſwer 80 l. 14 5. 5 d. 
ET N I. ; 
What coſt 1055 86 yards, at 3 V. fer: yo! 1 
eb 4) $6086 | 
2 8043 4 1401 Fl Go 
F=14031 4. 2 af. 


12) 42064 4 . 
ep e 350155. 44 
Sd 1754. Ln 


= 


YO! 


1751 5. . 


Or becauſe 3 halfpence = = 2X3 _ and 
1 Shilling = 8x3 halfpence, take for 3 hall. 
pence, and for Shillings 2 of the 3 halfpence. 
| 2) ſe 3 Aaljpence. 
$)280435 | 
210) 35015 I and 3 = 4d. 2 f. 
17 5 * 


Ala. 1751. 72 Ty; 


. 4 
1 — a 


Or 
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Or becauſe 49.00 Deny =3 4. and 807 3 4. 
==, 249.4, = 1/. take of the ſum, — 
qu have Pounds. bi + 74 e == 14021 
ror de Pences and 2 z, or 2 113 4 =14 3 Far- 
things remain. 
Again, ys of 14021128 and 24, or 21 
three Pences = 63 Pence remains, to 33 add 
the odd 1 Penny 2 Farthings, and you have of 
remainder 64 Pence 2 Farthings = 5 s. 44. 2 ,. 
So the price is, as before, 1754.5 5. 4 4. 2 ,. 
'  41560R0 i, En hf 
8100 1402114214021 o 1 2=£ 
vs of 22, = 175 5 4 2 
If the price of the Heger is Shillings and 
| 8 and not an aliquot part of a Pound, di- 
vide the price into ſuch nk at leaſt; one of 
theſe parts ſhall be an aliquot part of a Pound, 
work with that port, as directed in the Rules for 
the aliquot parts of a Pound, and with the other 


part or parts, as directed in , the Rules, for Shi- 
lings and Pence. 


E AA N LE L 
What coſt 796 yards of cloth, at 3 5. 10 4 ber 
yard? 4 — 10 4. 3 $. 44 ＋ 64 
35. 4 Fan ＋ of a 
Pound. * 


DDr W 


790 
: Y =132 L 13S. = 
{r= 1 * 18 8 


Makes mk 115. 4d 
8 


138 1 RAC T 10 N S. 
| ETA M LAH 
Ar 17 5. 4 per yard, what ig inde? 


177 44 e 
| | Fine oct as 
394, „ 5 1 21 
237 7 83. 84 = 
ge g's ys 1 
5 78 16 &- "EF. 
| — r 


34¹ L "95. NP Ar. 


E X AN YZ E III. 
What coſt 1504 yards of cloth, at 1 19 f. 9 l 


pe ard ? 

: # aig at 18. s. 'T multi ly by 9, doubling the "70 
Units of the product for Shillings, as. before ya 
tanght; then x) 1s. 1 take v, at 6 % 1-take 2 Ml 

and + of that at t;3 d.- I heſe added give the Au. 


* 


— — 
2 
a — 
* 0 
» . 
. N 2 112 s 
: * „ —— 
* bo FOR > q 1 5 — 
4 XV * * * * 4 = * 3 $ — 
| 4b. 5 3 2 K * , 


— 
— Att. ce 
2s * — — — 2 — rr F 1 
41 FIX -* * q 2 * 7040908 19 * 
4 


1504 
i 1353 J 12 f. 0 f of at 7 
| j & - 8 1 | 
| 23 | ' We „ at 64 | 
41 0 8 3 4. | 
| 1485 045. 0 1 ae. Per 
| er 
— fore 


E X. 


* ws 


- Wl. 
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s ww.” 


a ng c 
* * » R * eb) 2 N 
c en rn dn 
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E XA M P L E TV. 
At 145. 10% what oft 1904 yards? 
Here I multiply by half my Shilings,* VIZ. 7, 
= beſoro, and a * 44. = 7's 7 Fon 
s 190 7 


1332 16 5. r * at 14 5. 
4 12 FA/ñ 
31 14 8 - at 44. 

| -— 


AA 14124 025. E of: Anſwer, | 


E * A M P L 'E IV: 
What coſt 1865 yards, at 2 5. 44. per yard ? 
Here, inſtead of taking v's of the number of 
yards for 44. 1 might have taken + of the price 
at 2 5. « for 4d, = + of 2 Shillings. - N 0193 


| 44 
0 o 


1865 | 
186 10 f. —_ of at 2 . 
= "Ix: ©.46 IM | at 44 


e 11 5. 54 of. Anſwer. 
If the. price 1s Pence and Farthings, work for 


Penee as 3 ; If the Farthings are an aliquot 


of the Pence, take that part of the price at 
ence, otherwiſe work for your Farthings, as be- 


fore taught, where-the price was only Farthings. 


E * 


140 FRACTIONS. 
EXAMPLE. II. 


What coſt 3471 dozen of buttons rg ger 

Here 34. = 75. of Da, 4 1 i pon n of 

3 4. So I firſt take yg; of the number of dozens, 
and then + Ns that. | 


2 IE? "I 


2 = . neat 95 at 3 4. 
3 5 7 2 at 2 4. 


Jol 125. 44 if 2 


r EXAMPLE II. Fr 
What coſt 9761 A. of ſugar, at 5 4. 1 per 
Pound? 

i ˙ʃ itn and 
x Farthing = of 755, or 2 4 


9761 


15 1324 os. 3d. off. at 3 4. 
. . xx - 
of = 10 13. 4 1 at If. 


2413 105. 54 if is 


* 
. 


FRACTIONS aw 
EXAMPLE. III. 

y 2 1794 U. of pepper, at 34 4 per 
f ines 34, cet Pound, vf 2 of 
, = or 4 of 34. 
1794 


1 . 84 1 2 3 - 


— 


1 00 g. . 2 Ar, 


r IV. 
. colt 3475 yards of Ribbon, at 4 a5 per 


— and 3 = of 44 
take . af nee . hnd 
een 4 of char, WL 


| 345 g 
| | e 4 1285 * at 44. 255 
2 of the above 9 Wie. at * 


G6 115. 43 4 Arfoer. 5 


If the price is Pounds, Shitlings, Pence and 
Farthings, multiply the number given 20 tie 
Powmds, and work for the OW Pence and 
OO: as veins, 720 


2 


* _- +: What coft ——— 8 nds 2 auen of left 
| fc, at 34 82 4. SIEM rank 2 Uni 
[| 7 276 © . min 
{ 2 han 
| ;_ ; _ 
B 5 9 of. at 24. ng 
| PPP er 
: L— 4 12 o t 44 long 
z of s = O 11 wy at 27 plac 
"603 3 ny 922 276 hundred I ſign 
le, 
1 Pry 55. 44 15. in all. 5 
Here I firſt. find: the price of 276 hundred of f 
weight, di. C. ſor Pounds I —.— ply by 2 /. and work the 
for the reſt, as before directed; then to the price Wl 1 
af 276 hundred, thus found, I add half the price ll & i; 
of one hundred for the odd half hundred I" = 
and n is K 5% $4.6 "i 60 2 
| 2 
7 * han 
"ID - DECIMAL FRACTIONS, . 
a YEcmar FRACTIONS are ſuch as have, 10, les 
100, 1000, 10000, or Unity with any num "M 
der of cyphers annexed to it tor a Denominatgr. fift: 

8 
Thus TT Toe TITS eee IE are Decimal Fra- O5 


Cong. 


Theſe 


| Decimal Fiievions. 244 
Theſe Fractions ma 4 be otherways written 
thus, .6, . 25, .785, .0008, where the point on the 
left hand, called, _s he Decimal 4 Point, repreſents 
Unity (the only pres figure) in the Deno- 
mmator, and the gures on the right 
hand of that point; called, Then number of Deci- 
mal Places, ſhews the nuniher of « 7 pheis belong- 
ing to the Dendminator; thus, . 6 has but one de- 
cimal place, fi igniſying one eypher only to be- 
long to the Denominator; 25 has two decimal 
places, ſignifying two cyphers Þelon to the De- 
nominaton; aud 785 has three decimal places, 
ſignifying three cyphers belon 8 to the Denomi- 
nator, Noe. 
N. B. As in 8 cyphers on the left 
hand of ſignificant figures do not change their 
value, ſo in — 5 cyphers o the right h. | 
of ſignificant figures do > not. change the value 0 
the Decimal. A 
Thus, as in Integes, 052=5,: "nj 005 = 45 
67 in Decimals .50 =.5, and .500 5 opt: 50 


= re ( = 5 T6: FSH and, 300 — 9 8.— — 


of 


"x B. 2. "As; in 1 on the right 
hand of fi gnificant figures augment. their value in 
a decuple proportion; ſo inDecimals cyphers on 
the leſt hand of ſignificant figures, diminiſh or 
leſſen their value in a decuple proportion. 

Thus, as in Integers, 5 five, 50==5. tens, or 
fifty, 500=five hundred; fo 8 5 = 85 
OZ=73 1 0 093 oo r 


Thus 


j 
* 
5 0 1 3 4 . ” * LY R g— 

* . N 1 82 0 
9 . " 5 "= 

17 7 — 3 F 

* 1 * — 1 4 0 

F # 
* o 


: - 
: # | „ 4 bs 4 7 * * 2 
2 ö 5 , ! * * & + 4 
us .v - 7 1 ; - 2 4 . # s : g 
ds ©} 
. N n 
1 * * 
I: E : 1 T 
» 8 * * : 
— 1 + Fa + \ 


Tos making ABCD the Inioger, Ind "RO 
1 it into 10 Eo parts by by lines TO, FE, &. 
any one of theſe is + of ABCD, and 
of theſe parts, as ABEF = .5 Sof ABCD. and 
dividing any one of theſe 1oth part paſts, as ABOI 
into 10 equal parts, any one of theſe parts, 2 
AGHT, i is g of ABOT, and conſequently A0 
= +5; of ABCD, and; of theſe, parts AKT] 

= of ABCD * dividing one of thei; 
Tooth parts, as 40 ff, into 10 0 parts, any 


one of Hicks is W of AGHT ; (which is 7 5 0 
ABCD) it is therefore +5 ' of ABCD, and 5 
of theſe parts, as AGmm = 095 of 'ABCD, 
which is ten times leſß than the former LNG 

| vis. AKLF = a_ 


1 5 


KS 


edel f 1 Dio IMAES. 


Rox L, To reduce vilgar Frattims to 
Decimals. 

Divide the Numerator by the Denoailiarok 
(anngxing 'cyphrrs to the Numerator, 20 
it is a 22 Dividend) the Quot is the 
Numerator of the Decimal, and the num- 
ber of cyphers annexed gives the _ 4 
n places, Thus I 75... 

EXAMPLES. Fl 
Here, to the Numerator 3, I an- 4)3o(75 
nex one cypher, which makes 30, 1 28 
have 7 in the Quot, and 2 remain, to —. 
which I annex another Pe which 5113 cole} 


makes 20, I divide, and e the 267” 
Auot, and o remains: So 75 is the — 
Numerator of my Barsan and for av '6 | 
the two cyphers arinexed T allow tuo 293000 
decimal laces. So 452 — 1 . 50 2 Qt 1 £31 7 


The Rule is the fame” with the - hn 
Problem in vulgar Fractions; ( page 100 
107) for anne xing the two cyphers is . 
the ſame as if T had propoſed to re- 4)3 0,0, (75 


duce-+ nn . 
* s tend | | | — 
20 
8 
T NB. 


146 Decimal: FRACTIONS. 
N B. If, in reducing à vulgar: Hraction to a 
Decimal, o remains at. laſt, Jour DNeciomabt- is li- 
mited, as being preciſely equal to the Vulgar 
Fraftion, and. is called a finite Derimal. 


EXAMPLE IL. 
A = n 


Xx B. 2. ont you have till 84835003557 


rn 


ay limit 2544 
your ee at three figures ——. 
in the 247, or four or five, 4560 
Sc. but never under three: © 4240 
The reaſon of thus limiting is, —. 
three figures in the Decimal „ 3200 : 
divides the Integer into 1000 254 
equal parts, and all you loſe  ——, 
by limiting at three places, 656 
is a, FraQtion of +55 of the, . 5936 
Integer, and all you, loſe by li- E : C 1 e 5 
miting at four Plate is 2 Ei. — i 
ction of +5555 of the Ante“ EY 
„„ +.) et 1 ER ii err 
„ 9 on oi: bal Di 130: : 


Þ 
WO 


„ * oer | 
5 B. 3 Tf your Orr 3 floa n pla- 
ces (or F can as you have annexed cyphers, 
ſupply theſe deficient places with cyphers on the 
left-hand of the. Quo, before you ſet your _ 


* Point, as in Example IL 
E X- 


e Filerione. | 147 
E X A M 'P 5 2 Nen 
1+ ==-.933 = 


NB. 4. If ( in Example III) 15)145(9333 
your kemaindtr is ſtill the fame, 135 

and conſequently the fame figure —. 

is continually repeted in the Lr, bn 


your HDecimal is infinite, and is 45 
called an _ . ee . 
"> AC \; 44a ab f. 
= $04) ; 
. 45 
5 
Theſe Decimals are, fir * mak with E 
a daſh through the right hand figure. 2 
The fame way + = 1114 an it 2, 
finite "EY Decimal, \ 9)Lo(111X 
| 98 
10 
gf” 
10 
wY _— 2 
= I : «y * 
15 — 


** Decimal FACTIONS. 


EXAMPLE IV. 


Fo = 3214285714, Oc. 
N B. 5. If, in your 


uot, you have a continued 


revolution ofa certain nums 


ber of figures always the 
fame, (as in Example IV.) 


you have 142857, again, 
16 57, and ſo on infinite- 


ly, your Decimal is infinite, 
and is called an infinite cir- 


culating Decimal, or, A 


Circulate. 


es: 214885714 


4 


Decimal 1 


mal, having a continued revo- - 
lution of 27 and a and ay, in 
Infuniturs. he 


woes 14 


For further lloftration of this, 
few more _—; as, 


The ſame way Nr . 2% 
is an infinite circulating Deci- 1 * cla 27 2 


+ * * 
* 4 


. 29 
” P : \ 4 
S:, F 


— 
' * * 
1. 


"Bs © 
77 


E 


22 


4 a 9 * 4 
21 8 
a+ is ws at 


1 ſhall add 


1. What 


Decimal. Pikabreons. 
What i is the Decimal. of 16s, 6 4. a bone 
being the Ini _ PEEL $6 | 
165. 6 4. = 525 =" 825 

The Decimal is finite, _—_ 5c cg 


” g 


12 1920 
32 600 
16 480 
| 192 1200 
+6 I 200 
90 0 
"D What i is theDeckme? of 1 8 9. 4 4 the Pound 
| being the Integer ? 
'q 185. 44, = = 222 = 9165 
= The Decimal is infi- 18 240) 220000166 
nite, repeting 668; for 12 2160 
| the;: remainder, 1 60, is —. 
| always the ſame: There- 36 400 
fore the figure in the Out 18 240 
3 — — 
rl 4 £142 F - +4 A | 1440 : 
220 ” "hoo 
1440 
160 


3. What 


1d 


6 


* 
* 
on 
$ 


ETD * n * Wee N * ” : 
„% ↄ I A 


Dieecinu Fractions. 151 
3. What is the Decimal of 15 K. weight, a 
— hundred being the 1 5 
NB. The great Cr. Q. wor our | 
being 112 l. weight. 2991 5005 ain i 
the quarter is 28 6. 2 U N | 


Winden 1 1557 I& ':5) | 

53571 428571418: | 

in inſinitum, an \ infl-" 

nite circulating Deci-: h 

mat, the circulating 5 | 1 

gures being 2 
* 110 


Decimal FnAcrrous. 
; RU-L E II. To continue any Diviſion to « 
Decimal. © 
Alter your 8 is; exhauſted ſet 4 
< Maino ae ae wide hand of the Quot,' ans 
nex cyphers to the right hand of ihe Re. 
1 mainder, and - continue your Diviſion ac 
before. The number on the right band 
the point is a Decimal Praction f thy 
teger, expreſſed y oy — 0 
Thus, dividing 79689 1. 
amongſt 24 men, each man 247589 32037 
has e 375 „ 
Pound, or (as will appear — 
afterward ) 33204. 7 5. 64 76 
CA 17S 


V. — 
— *y 
C3 \ ) F 


= 133 


„ + 4 #7 » 
1 


mn, 
. 1 
© A. E 
_ 


he * 


Decimal Fxacrions. 153 
RU LE III. To value Decimals in the 
known parts of the Integer. 
Multiply the Decimal - by the amber of 
known parts contained in the Integer, and 
from the Product cut off as many decimal 
places as are in the Decimal given; ſo you 
have the parts on the left hand of the 
point, and on the right a Decimal of ane 
of theſe mur So this Decimal. of a: Fend 
876 S 175. 6 d. o. 96 f. 


Here 1 multiply 876 J. by 20 Shil- 876 2 
lings in the Pound, and from the Pro- 20 
auf? 1 cut off three decimal places, — 

(anſwering to the three places in . 876) 17.520 5. 
and I have 17 5. and .520, or. 52 of a 12 
Shilling, for the cypher on the right — 
of .52 does not change its value; 104 
theſe 52 T multiply by 12 Pence in a 88: 0 ff 
Shilling, and I have 6.24, or 6 Pence! | —— 
and . 24 of a Penny, which I multi — 9 * 2 


we 


© a2 TT ES 


by 4 Farthings in a Penny, and | * 
the Product 9 of a Farthing, 
e * £ 


— 
«% {7% 


28 


Decimal Pxcrions. 


15 4 | 
This Decimal of an acre | + oy we, 
39 falls, 12.96 ells. 
© Here Imultiply .746' of an acre by: 746 a. 


4 roods in an acre, and find 2 roods  . 4 
and .984 of a rood, which TI multiply —— 


by 40 falls in a rod, and find 39 falls 2.984 7. 
and 360, or. 36 of a fall, which, mul- 40 
mtmi.plied by 36 ells in a fall gives 12 — 
E* "mw and o_ of an ell. 3 9. 05 £ 
= | | Is 
. = 216 


14 
«A 108 

; 5 5 
. 7 F 


— 2” aw „ 7 oy {4 . ; 

„„ awe $i +.- w n ( t 
2 - , e Vs o 
_ 4: 842 6 
GY. -Y $55 8 > fo . * 0 

4 - — ae G 4 7 ' * 4 

1 ar ot 

* * Ln — — — 


„ 


R v L E Iv. To value the Decimal of a 
Pound by. inſpection. 

Double the figure on the 405 hand,” (ie. next 
to the point) gives Shillings, divide the 


7 fol ing 2 ( if leſs thaw 25) 'by 


4, the Quot gives Pence, the Remainder 


Farbige, But if the two following figures 
ae aß, or more, deduce one before you di 


Vide by 4. 


= l 
- K 
— * - - = _ * 
- e * 
. 17 q 8 * 8 3 hc trot 9 ot e a 2 
0 TY ** . — - 4 * 4 
1 N * 1 * 4, | ou - „ pe. * 
: » i ” — 
*! n — Ky 
& - * * * 


P n 4 * . OW» 4 © ori] * 
D 5 err Nan 9 N N * * . Y * 1 2 
. * 1 * 9 * * 8 Y oo 8 4 
8 - 3 \ 8 
. 4 ” % 
- * * * * . 
p * 
5 A * 
2 4 
* LA 
* 0 — 
PE” 
— . 4 
- 
> * — 
4 * * 


Diecimal FxAcrioxs. DS © 356 
2 * I NP L E 4 EY 


| „ LTY . «<6 6-4 
So 1 << 3 
x . 625 8 12 6 o 


1 10 2 
. 08 210 62 I 


036 = O0 8 3 | 
92 — 1 Q * — =» 
+7; ne 


In Ex ple 1. double the right hand fionre 7 T2 


gives 14 c. I divide the two following: figures v8 . = 


(being leſs than 2 5, by 4, the uot SUES 4 4 and 
the Remainder 2 Farthings. thts 


An Example 2. 2. the two cy: figures pong. 2 5, 


Ty, 


Ts PID 6. 3 a two e in 
the Decimal ga, I conceive. a Ae on ** 
right hand, which makes it. 920. OE 


N B. If the figure in the ad ola got the 
point is 5, or more than 5, add 1 1775 your Shil- 
lings; reje& 5 in the 2d place, and-conceive the 
excels above 5 in the 2d place' as tens before the 
figure in the 3d place, and then find bag Tenee 
and . as before. * | | 


156 Decimal FxactIONSs, | 
E XAMPLES. 
. 
259 5 21 
875 = 7 6 © 
95 =19 O © 
H8 7 
Dyar i 5-2 
In Example 1. twice 7 is 145. to which ad- 
ding 1, (becauſe the figure in the ad place is 5) 
I have 15 f. and rejovang the 55 there reſts 9, 
which gives 2. 1 f. 


In Example 2. twice 8 gives 1 6 s. to 5 which 
adding 1 5. (becauſe 5 in the 2d place is more 
than 5) we have 175. reject 5 in the 2d place 
and 2 remain, Which placed as 2 tens before 5, 
(the figure in the 3d place) makes 254: 1 
affords 6 4. 

The reaſon is plain; for the Pound containing 
20 F. tis certain . 1 of a Pound = 2 s. fo double 
the figure next the point, gives Shillings; and, a 


1 2 Shillings, its half O5 = x Shillings ſo 5 | 
in the 2d-place adds 1 Shilling to thoſe found, þby 


doubling the figure next the point. 
Again, The Pound contains 960 Farthings 

and a Decimal of 3 places divides the Pound in- 
to 1000 equal parts, which makes an error of 40, 
and if 1000 errs in 40, its half, 500, errs in 20, 


and Y of 500, or 50, errs in 2, and its half, 25, 


errs in 1 Farthing; when therefore the two fi- 
gures in the 2d and 3d places are 25, or more, I 
deduce the 1 of error or ng from the diviſion 


2 


thi! 


re 


of the Pound into 1000, inſtead of 960 Far- 
things. — 1 
VN. If in 25 there is an error of 1, in 530 
there muſt be an error of 2, and in 75 an error 
of 3 Farthings. 5 
RU L E V. To reduce Shillings, Pence and 
Farthings to Decimals, by inſpection; the Deci- 
mal being only 3 figure deep. 
Half your Shillings gives your ffgure on the 
left hand, or next the point. Multip 
your Pence by 4. to the Product, (F it is 
| Leſs than 24) add your Farthings for the two 
following Figures: But if the Product is 
24, or more, add to it 1 before you add 


. 5 Jour Farthmgs. 


| we may account for adding 1 to the Produt? 
of our Pence multiplied by 4 when the Pro- 
aut? is 24, or more, and adding 2 to the Pro- 


Fo — T7355 and 555 = e =r5555 


9 
but +45; = 025, 55% = 050 = .o5 and 


7 = 075 


. Decimal FRACTIONS. 15 


75 | Decimal BxactioNs. 
N B. If the number of Shillings is odd, take 
half of the next leſſer even number for your left 


B hand figure, and add . O5 to the Decimal tound 
as before. The Rule is the reverſe of. the pre- 


= ceeding. 8 : 
| E N MP L 2 8 þ 

n. co - * = 

| 16. 2 2.819 | Ir 

1 8 22 Wing | 

+ 62 ;, em3oS- than 

1 1473 and 

a 6 O n my 

o 2 -I==,008 | the 


In Example 1. half my 16 Shillings gives 


for the figure next the 410 My 4 4 I mu- . 
tiply by 4, and have Product 16, to which ( N tipl 
being leſs than 24) I add my 2 Farthings, which and 
makes the Decimal 818 16 C. 4 d. 27. — 
| Tn Example 2, 4 my Shillings gives 6 on the * 
left hand; multiply my 8 4. by 4, to the Pri- Sy 
Aucł (as being more than 24) I add 1 and my | Sni 
by 8 10 1 have a Decimal 6 536 = == 126, Of 7 
Fa 

E X- 


— L—— n PPP ˙¹Ü³ M 2 She 4c AESTS: n 
+ al . 9 , a . 4 
: Z x x ** W x TW 5 * N * , 


ee x AS. 


Ant o ee 
19 © O==.95 
* o 
In Example 1. I ſet 7 next the en 48 has. 
Wing half 14, the even number next to, and leſs 
than 15: I multiply my 2 4. by 4, which gives 8, 
and to it (becauſe it is leſs than 24) J add. 
my 1 f. which make 9, to which- ( becauſe of 
the odd Shillin 50 I add 50; fo I have, 59 
==14 5. 4-1 pt 


** . 2. ſy > ſet 8 next * wk 1 — 
: Iriply my 6 d by 4; to the Product 24 I add 1, 
and my 2 f.. which make 27, to which (becauſe 
of the odd Shilling) I add 950; o I have $77 | 
= 1 fs . 6 4. 2 2f. 


ample 4. 1 ſet 9 1 helf I 8) n next the 

ow 25 which I annex .050 becauſe of the odd 
Shilling but, becauſe cyphers on the right hand 
of Decimals do not change their value, I neglect 
the cypher on the right hand of. 50; ſo I — 2 


95 = be 80 


Co 2 Ee AR EE Et 


" x FA 5 27 


4 


Aadi- 


160 Decimal FRACTIONS. 


Auron and Subtractiun of Dectnats. | c 
Oxx as in Integers, keeping all your Deci⸗- 
mal points directly below each other, m 
jms, of Addition. Examp. of Subtraction. 
. 75 Bang. 
89s 79.725 . ry 
Og Oy 
625 24.5 475 $5:375 
| . 96.86 5 — — 
| 125 . 
e my 306. 34 
3.675 


1 he Rule is the fame as in PR f vlg ar 2 
Fractions; for, coonſidering that cyphers on She 
right hand of a Decimal do not change its value, 


the firſt Example of Addition will ſtand n, 
Here the Decimals are all at _ 


a common Denominator, VIS. 3 50 = 75 Re 
1000, dos = $95 : 
| 3 1 J00 2% „„ 
e (Gag = 423 
= f ' 
125 = «125 vn 
at = 
3.75 =3. 1 
2 has 
_ ces 
And thel 


1 And the firſt Example of Subtraction will ſtand 
Here the Decimais are at a com- 750 =5; 
mon Denominator, vig. 1 oo. 275 =. 27 
4; Ars ars 


* 


* 


1 s : 
2 — — oO SE Solas. $M 


. 
— 
0 
* 


| Multiplication of DeciMALs.. 27 
Oxx as in Hnegers, and give as many De- 
cimal places to the Product as are in both 
Factors. 5 3 

Example I. Example II. Example III. 
0 „ „ 
6 FAY . 9.5 ; | 5 
% ( ( 
Sas 659163 250 


5 38875 730 93125 


The Rule is the fime as in Multiplication of 
vulgar Frattions for 75 * 785 = TSS X 75 98 2 — 5 
= ＋ 8888 = STB3Y Gin. owt 266 FTE 


N. B. from Example III. If your Produt? 
has not ſo many figures as there are Decimal pla- 
ces in both Multiplicand and Multiplier, ſupply 
d theſe places with cyphers on the left hand of 
the Product before you ſet your Decimal point. 


X Dua 


i Aro ne. _ Gn. 


162 Diecinal FRACTIONS, © 
” Dogge e 
W. Oxx as in Integers, and give as many Heci- All 


mal places to the Quot as the Dividend 
has more than the Diviſor. 


N LE L ” 

In this Example the ; 
Dividend has five Deci- 3 7 5)87. 92210 3.451 F | 
mal places, and the Di- | 7 5 on - 
viſor two; ſo the Div —— 1 ; 
dend has three places 1294 1 4 15 
more than the Diviſor, 1125 ny 
which . determines the  —— 5 Ln 
number of Decimal pl: 169 'H 8 
ces due to the 207 to n ** 
be three. | | : 5 — in 6 
| ne aft 

8 r ha 

Vw 4 

| 75 

= thi 

400 fs is { 

15 car 

** E EH ſuf 


In this ſecond Example te 
Dividend has two Decimal pla- 3 2 25 5176. 7 ro 3 


ces, the Diviſor two; the Divi- ,650' 

dend has no more decimal - places- r 

than the Diviſor; fo — Naa 1175 | 
| decimal me dae to 8 Er. 1% 005i: I'S 
| * 0 


28 „„ If 


F 


If 


Ds: FRACTIONS. oth 


Tf the Diviſor and Dividend have an equal 
number of decimal Paare 900 . comes rout 


an Integer. 


Example! IT. continued to a | Devil.” 


N B. In this and the 


like caſes, where the Quut 3: 2 e 502 3.6 I 45 


is an Integer, or has not a 


ſufficient number of deci- 
mal places, it may be con- 


tinued to any number of 
places, by annexing cy- 
phers to the Remainder, 
after the Dividend is ex- 
hauſted by Rule II. of Re- 


ductiuon of Decimals- Thus, 
in dividing 76.75 by 3.25, 
after the Dividend was ex= 
hauſted, I annexed gyphers 
till I brought my 2x97 
(23.615): to a Decimal « 
three places, and as there 


is till a Remainder, I can 
carry it further, but three 
ſuffices. 5 : 


_ * * he 
EG > 4 
2 


. 


650 


9 
975 


—— 


2000 


1950 


—— 


50 
2 


* 
OB Sn ret 
» » 


... 1750. 


1625 


146 


* wu ed 


E X- 
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"EXAMPLE m. 
N B. 2. If your Di- 


viſor has 9 places, 3.25) 96 0 b 
and your Dividend none, + 25)7 2 Koo(245 1 
or if your Diviſor has more 50 
decimal places than your — 
Dividbud, ſupply the de- 1468 
ficient places i in your Bi- 1 300 

vidend with cy phers, nỹd 
the Qt is an Integer, as 1680 

in — 8 1625 

. 
5 
E x A M 7 L E IV. 


It is plain that, as there 
are Remainders in theſe 2.37 950 js 7. 6 


Examples, they may be 2.37 7507 58 8.500( 3224 
continued to a Decimal, . 


as in e II. — 
8 5335 
4750 
5850 
4730 
11000 
9500 


I 500 


Obſerve 


4 
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Obſerve 1. If your Diviſor is 10, 100, 1000, 
Sc. and your Dividend an Integer, cut off from 
the Dividend as many decimal p aces as there afe 
cyphers in the Diviſor, and you have the Quot. 
Thus 875 J divided nee, 10 8 give 87.5 


N 10 5, | 
0 +; 4 22 8 
r 275 6% 10 0 6 

100)875( 8.75 = 15 0 


2 
10000875“ 677 . 119526 70S 

10000)875(. 0875 = & 7 0. 
' Obſerve 2. If your Diviſer is 10, 1 00, 1 009, 


Ec. and your Dividend has decimal places, aug- 
ment the number of decimal places i in the Divi- 


dend by the number of cyphers in the Diviſor, 


and you have the Qt. Thus, if 28 J 15 f. 


= 28.75 are to be divided > Fits to men, each 


man hes 2.875 = 24 17 5. 6d. | 
ais 5 K 
chadyg 2 * 6: © 


 1o0)28.7g(- 2835-0 5 9 0 

_ 1000)28. 75 =0 d 62 3 

The reaſon of giving as many decimal places 
to the uot, as the Dividend has more than the 
Diviſor, is, Multiplication gives as many decimal 


places to the Product, as are in both Hale, : 
the Dividend, being nothing elſe but the Pro- 


duct of the Diviſor and Quot, muſt have as ma- 


ny decimal places as are in both, conſequently 
the Quot muſt have as many decimal places as 


the Dividend has more than the — 1 


ab © Decimal 1 


NM B. T here, with moſt Writers on this ſub- 
ject, call the figure in the Decimal, which ſtands 


next to the point, or on the right hand of the 
point, Decimal Primes, the ſecond figure from 
the point I call Decimal Seconds, the next, 
Thirds, Sc. T hus, in this Decimal. .$75,. the fi 
gure next the point, (vis. 8.) is decimal Primes, 
7 is Seconds, 5 Thirds. | 

We ſhall here give another Rule for placing 
the decimal point in the Quat, ariſing from the 
moe of Druifpon, and founded on N. B. 


2 29. where we obſerved, That the firſt Di- 


ual, with its ſubſequent. hgures, gives the 
— of figures in the Quot, or, which is the 
ſame thing, whatever is the place, in the order 
of Numeration, of the figure in the Dividend 
ſtanding above the Units of the Product of the 
Diviſor, and firſt figure of the Quot, the fame 
lace, in the order of Numeration, the firſt figure 
of the Quot obtains. This is the univerſal Rule 
in diviſion of Integers. 
Thus, dividing 27685 by 3 5, 3 5)27685(791 
I find that 6, the; figure of my - 2457 
Dividend, ſtanding above . 
Units of my firſt Produkt, WWD at 


the place of hundreds in my Di- 315 
vidend; therefore 7, the ffs fin: 
pur of my Aust, is likewiſe, © 35 
3 undreds ; 10 the 2oie a 791 In- . i BS + 215 
1 3 | | £ Ones 

nw O 


- « p p A 99 * 
89 5 ' a» ö 4 B t 

75 85 Fu U 
wu * LI a Be : 
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But, if the Dividend 2768.5 
has. one eimal place (. 5) the 3332768, 50799 
Units of my firſt Product, 245 
ſtands under tens of the Inte- 
gers of my Dividend, ſo 7, the 318 


firſt figure of my Quot, is tens, 315 

9, the next figure, is Units, and — 
; the following figure .1 is a 46 35 
5 cimal Prime. 3s 
. = 
. Here the Units of my firſtt 
FF Kean 4 ſtand under Units of the 35)276.85(7.91 
integer of my Dividend; for, 245 


7 = rſt fig = of my wor, is 123 
mt I Integer-Units, and * the De- 318 


le c „ 5 ITS 
re : ED | | 
E | IS 1:12] 
| 4 55 Ong 
"OY 5, the Units ** 2. e 
firſt Product, ſtand under 350) 27.685079 
_ whichare decimal Primes; there- 245 * 
fore 7, the firſt figure of my — 
Quat, is decimal Primes, and the 318 
—_ is entirely a Decimal 1 | 4 
35 
| - 1 — 


Here 
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Here 5, the Unit of mp ] ð 
firſt Proauft, ſtands under 35) 2.7685. 
decimal Seconds; therefore 7, 2437 
the firſt of the Quot, is deci ——— 
mal Seconds; ſo the Quot is 318 
0791 - 315 

SS; 

35 
Next, we ſhall keep the Dividend an Integer, 
and allow decimal Places to the Diviſor, the fi- 
gures in the Dividend and Diviſor being till 
the ſame. N 2 5 V 


Here, for che one decimal 3.5) 2768507910 
place in the Diviſor, I cut off è 24.5, = 
one decimal place (. 5) from the — 
firſt Pxodull, and 4, the inte= 318 
gral Unit of my firſt Product, mes. 
ſtands under the place of thou- — 
ſands in the Dividend; ſo , 35 
the firſt figure of the Quot, is 35 
thouſands. 2 245) nds 
= ood O. O 


N. B. In this caſe o remaining aſter my Di- 
vidend is exhauſted, I annex a cypher to that 
Remainder anſwering to .5, the one decimal 
place in the Diviſor, and divide, which gives o to 
the. Quot; which, according to the former Rule, 
is ſtill an Integer 7910. 


Here 


r r Ws 
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Here, for the two decimal 


places 35 in the Dipviſor, 1 35)27685(79100 
cut off two (. 45) pla Ces from 2:49" 
my firſt Product. So 2,the G. 


ok of the Integer of that ' J. 8 
Product, ſtands under ten 315 
thouſands in the Dividend; lo  —— 
the firſt figure of the Aut, 25 
Corse)“ is ten thouſands. =: 


| Here my firſt Produtt 

has no Integer; ſo I ſet a 403 35)27685(791000 
cypher on the leſt hand o. 245 

of the point, repreſenting — 


the Integer- Units of tat 318 
Product; that cypher ſtands 315 ; 
under the place of hundreds — 

of thouſands in the Divi- 38 

dend; fo 7, the firſt figure -- 38 


of the Dot is hundreds of 


thouſands. Sl . 


N. B. In praQtice it is eaſy to conceive, in 6ne's 
mind, the eypher on the left hand of the & 


cimal point A the firſt Product, without _ 


ally ſetting it down, 
We ſhall next allow decimal places to both 


Dividins and Diviſor. 


* + £ 
„„ 
* 


* Here 


170 Decimal "OFTEN"; 


Here 4, the Unit of the 


| 1 of my firſt Product 


ſtands under tens of the Inte- 


ger of the Dividend; there- 
fore 7, the firſt figure of the 
Dot, is tens: So the Quot 


18 79.1 


Here 4 the Unit of the 
Integer of the firſt Product, 


ſtands under Units of the In- 
teger of the Dividend; fo 7, 


the firſt figure of the wor, Hog 


Units, and the At i is 7.91 


\ 


lere 4, the Unit of the 


firſt Product, ſtands under de- 


cimal Primes of the Divi- 

dend; therefore 7, the firſt 
figure of the Quot, is decimal 
Primes, and the Quot is 791 


3 50276. 6509 7 


24.5 


—ů—ů— s 


| — 1 = 
3 


3 


35 


35 


O 0 


3.527.685. 91 


"ads" 


r 


318 


. 


3 


105 


HE 
* 


DH: 


24.5 


3.5). 768 50791 


318 
315 


Dividend; ſo 7, the firſt. fi- 
Seconds, and the Quut is ag 315 
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Here the Integer-Unit (a4) 


of the firſt Product, ſtands 3 5. 27685(. 0791 
under decimal Seconds of the 24 


gure of the Aubt, is decimal 318 


— . 


O 


Whoever cnfiders ſrioully the preceeding o- 
erations, may ſly dra W them the fol- 


owing | 
RU _ * 1 Diviſion of Decimals, 7 the 


place of jul fs figure 9 the Quot, is 
the ſame ee the place of that figure in the 
Dividend, which ftands prot the Units 


of the Product of 15 Diviſor, aud fer f- 
Sure * the Quot. | 


£% 


INFI. 


+ Woe got 
VS AA eG a ——— 4 os 8 —4 
* 5 ok _ - 2 
A 
LES "5 7 fs : "I 
k 9 r ? = 
« 


nl ih r= 
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two Prime numbers 7 


their compoſi 


— . —ͤ Ä „ EE 
- and. * 9 x 
d — bs * o 1 . 


INFINITE DECIMALS. 


e DEcIMALS are ſuch as repete either 
the ſame figure, or the ſame circle of figures 


infinitely. 


Hence they are diſtinguiſhed into infenite Fer. 


peting; and infinite circulating Decimals. 


Infinite repeting Necimals ariſe from the firſt 
prime number 3, and its Compounds as Deno- 
minators. 

Infinite circulating Decimals ariſe from the 
and 1 1, and their Com- 

ſites. 

Here 1 ſhall lay down the Decimals of the 
vulgar Frattions that have for Denominator any 


of the eight digits, 2, 3, 4, 5, 6, Sc. or ſome of 
tes, and make ſuch remarks upon 


them as may, in ſome meaſure, enable me to ac- 
count for the Arithmetick of Infinite Decimals. 


Here it appears, 


q 4 finite Denominator 2, affords a finite 
| | Decimal andall its compoſites 
{= 2 25 finite do the ſame, provided their o- 


ther factor or factors are not 
3 
+ =.125 finite ſuch Denominators as produce 
Infinites. 


+ = 333 3 as a Denominator 
| gives an infinite repet- 
＋ Ig Decimal. 


O R O- 


3 = 666 = 


that the 


/ * 
E 
* - , 


——  -:_ eas. 4 -. 


- 
3 


wy <= Cd 


12 


SF VS &:-i 6 ws Y» 4D 


de d diu qu - 


of 2 voy 2, muſt RE a faire Decimad. 
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0 0 R OLART T 
. becauſe 3 12 333, to multiply any 


hunter by .3 33, is ta take + of that amber. 


GC 0 R O L. A R T IE 
Becauſe + = .666, to multiply any 8 


by 666 3 is to take + of that number twice, - 


| The Donominato 6, pro- 


| 4 ==; Decimal, 
& = +8333. % 7 13/167 0 

_ nn The Denonine- 

' = .285714,285714,28 for 7, produces an 

= .428371,428571,42 infinite circle of fix 

"=" .571428;571428,57 figures, whoſe fam 

= 8 is every where 

3 142,85 == 9x3, or 9 m 

e a "PER tiplied by bal the 

number of figures 
in the circle. 


N E. The Denominator, 8 . 


174 Decimal Fracrioxs. 
+=, The Denominator 9, gives 


5 =. 222 an infinite Decimal, whoſe _ 
5 = 4333 = ANumerator is a continued ny 
'S 2=:4444 repetition of the Numerator iWſl the 

£ ==.4$55 of the vulgar Fraction. I aun 

5 = 666 = A Fradction is nothing elſe 

n but an Integer divided by 
3 2.888 the Denominator; thus 5 1 


(S .111) is one whole di- - 
vided by 9, and + (=.75) is 3 wholes divided - 
by 4; if therefore 75 (the Decimal of 3) is mul- - 
tiplied by 4, the Product muſt give the Inte- 

er 3, and. 111 being infinite, reckoning the right 
| Rnd figure a ninth part, i, e. multiply- 


ing by 9, and carrying at 9 on the right 111 
hand, T have my Ireger, and conſequently 9 © - 
the full value of my Fraction. Thus, I ==— 5 
ay, once 9 is 9, o and carry 1; 9 times x 1.000 
18 9, and 1 that I carried is 10, o and 
carry 1, Sc. Lat laſt, find my Integer, or —— 
Numerator, 1. The fame way, if I mul- 666 
tiply . 666 (=3) by the Denominator 3, 3 
and carry at 9 on the right hand, I have — 
à the Heger, or Numerator, and conſe- 2.000 ' 
4 the full value of the Fraction; 
that I take it as an Axiom 
The right hand figure of every infinite repet- 
ing Decimal is ninth parts. = 


— 1 B. In Finite Decimals, which are limited 
and equivalent to their vulgar Fraction, we car- 


gi 


ry at 10 on the right hand, whereas in Infinites 
f we 
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we carry at 9 on the right hand; therefore Tyf- 


nites, in order to their Addition or Subtraction, 


muff have, at leaſt, one decimal place more * 
the longeſt Finite, and muſt all haye an equal 


Now of places among themſelves. 


.09,09,09 The Denominator, 11, 


w 
* 


Fr = 8, 18,18 produces an infinite circle 
*r == .27,27,27 of two figures, whoſe ſum 
Fr = 36, 36,36 is every where 9, or 9 mul- 
77 = .45,45,45 tiplied by half the number 
1 
7T = .5454,54 of figures in the circle; for 
7 = .63,63,63 a | 
= eee 
Pr = 81,81,81 

5 Soho o 
2 = 0833 
7 = 166 = I 7 4 f 
12 = 41 =] gem 2 
7 = 5833 ¹ = = + 
T7 == +8333 
1 = 9166 


The Denominator 12 5 g a Compound of 3, 
gives an infinite ee Deu 
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- = ,075923,076923,07 * Here again wi 2 
153 846,1 33 846,1 5 have a continued 8 


17 


— 
vo 


r= | 1 
+ = 230769, 230569, 23 revolution of a : 
Hy = 307692,307692,36 circle of fix fi- i - 
5 = .384615,384615,38 fiures, whoſe ſum - 
2 = e461538,461538,46 is 27 = 9x3 
5 =-<538461,538461,53 
7 = :615384,615384,61 | 
* = 69230), 69230), 69 RE of 
17 = -769230,709230,70 4 O00 Circ 
T7 = -846153,846153,84 | nu 
773 = 923076, 923076, 92 1 

b r — * 

*. = -2,142857,142857,14 ff; = 7 

1. . 3,7 1446,7 U SO pint? leaps Hs 
7 = 6,426571,428571,42 * ang 4 

1 = ., 857 142, 857 142, 85 ZI „ 


4 =, e : 
Here the Denominatbr, i 4, affords a chele of MW nit 

6 figures, as before, only the figure next the 

decimal point does not enter the cirele : This, 

or more figures, that do not enter the circle, we 


Ihall call the finite part of the Circulate. 


ED = .0666 being a — of 35 it is infinite L 
8 repoing Es g 
Fx = 0625 being a multiple of 2, it is 5 finite. 


5 T's @& 


Decimal FRACTIONS. =_ 
= 05382352047 17647,058, Sc. 
„ 117647058 923529417 
7 = .1764705882352941,196 
== 23552941 176470588, 148 
5 = .294117647058823 5,294 
37 = 43529411764705882,352 
Tc. | = 
Here we have a continued repetition of a circle 
of 16 figures, and the ſum of the figures in- the 


circle is 72 == 9x8, or 9 multiplie& by + the 
number of figures in the circle. 


85 . r = r = r = 

1 as 4 g 17110 

Ts. 2 *r = Jr = TH 
2 


ates = 7222 14 = [+=] = 
Ts = +9444 | | 25 
From the Denominator 18, ariſe repeting Infi- 


_— Is being a multiple of 2 and g, or 3 and 6. 


1 


= 05263 1578947368421 05263, Sc. 
= 105263 157894736842, 10526 | 
1578947 36842105 363,157 9 | 
.210526315789473684,21056 
Here 19 (=10+9) affords a circle of 18 fi- 
res, whoſe ſum is 81 =9x9==9x5 the number 
of figures in the _ 


N 


>] 


A 


V of of 


* 


2 | | 25 | 
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2 = 05 The Denaminator 20 (being a 
A =.1 compolite of 4 and 5) affords a 
25 = IS * Decimal, 5 * all 
2 


X " 
* Av 4+ 

„ - i 
* ; 


, 
* 


N 
15 


2 


0 
„ 


＋ = 0476 I 9,0476 I 9, 04% The Dennmi- 
= 095238, o9 5238, 9 nalor 21 (being 
i 1428575 e a compoſite of 3 
: and 7) gives a 

circle of ſix fi- 
gures, as before. 


22 — 0,45 145,45 Tears 225, be- 

Lim any eget ing a oompoſite of 2 and 11, 

1.1, 1,3 6,3 6 36 gives a circle of two figures, 
With a finite xx 


2 = Ser 


2 = ,0869565217391304347826 


The circle has 22 2 ures; their ET is 9 g= 


OXIT 


2 * 0.38461 53 $4615,3 85% The 8 


25 = .0,769230,7692309,76: tor 26 (=2x13) 


EY = .1,153846,153846,15 affords a circle 


of ſix 1 
with a finite 
part. 


99 — 


-- l w- - -u 


* 
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77 _— 03703 75037 


T7 = = 07412745074 |: = 
fy . 148, 148, 148 


27 2185,85, 855 = 
Ly = 259259259 
=. 296, 296,296 f 


Aon 
f 


77 

7 = 370, 370, 370 

27 == 407,407 407127 2 T= 

3 

13 1 

7 „ 5 

+ =; 29,629, 629 27 
25 703,703,703 _ 
25 22.740,740,740 ]+5=7 
33 ==.8$14,814,814 
23.=8$51,851 $51 ]24= = 
2 925,925, 9 275 
* 562,962, 962 


The Denomi- 
nator 27, being a 
compound of 3 
and 9, affords a 
circle of three fi- 
gures; their ſum 
is 9+ the Nu- 
merator of the 
vulgar Frattion, 
from which the 
Decimal ariſes, if 
the Numerator is 
a {imple digit. 

But if the N- 
merator of the 
uulgar Frattion 
exceed 9 or 18, 
the ſam of the fl 


gures in the circle 


Fg —__ 312k 5p r428ere le 
2 =-46,428571,428571,42 E 


* 


41 =.53,571428,571428,57 
27 = 60,1428, 1428,71 


1s „that excels, | 


1 
is 
11 


28 = 6785714235 p=5 . 


24 = = $2,142857,142 857,14 
27 = 89,285714,285714,28 25 
27 = 97,142857,142857,14 


+ REI 3 FL, 
3 7 


n 
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= 03448 2758620689655 72413793 1, 3 


— 8965 22478; 103448375862,00 
C. 


Fre rom the whole Reduction of Decimals al- 
ready laid down, I ſhall draw three Obſerves. 
1. Every vulgar Fraction may be reduced to 


a Decimal, which is either finite, infinite repet- 


ing, or infinite circulating. 
For as vulgar Frattions are red aced to Deci- 


mals, by dividing the Numerator (with cyphers 


_ annexed) by the Denomimator, the Remainder 


muſt, at laſt, be either o, and then the Fraction 
is finite, or the Remainder muſt be always the 
ſame number, and conſequently the uot the 


ſame, and then it is infinite repeting; or, becauſe 
the Diviſor is a finite number, the Remainder 
muſt, at laſt, be the ſame with the Numerator of 


the oulear Fraction, or the ſame with ſome pre- 


ceeding Remainder ; and then a new circle be- 
| gins, and the Decimal is infinite circulating. 


2. Becauſe in.Circulates, the circle ſometimes 
runs to 16, 18, 22, 28, Sc. figures, we may, 
without any ſenſible error, limit theſe Decimals 
at 7 (or more) places, and uſe them as Finites; for 
7 abcimal places divide the Integer into 10009000 
equal parts, and all the loſs ſuſtained by thus li- 
miting the Decimat is a Fraction of one ten mil- 
lioneth part of the Integer. 

3. That tho in general the fum of the figures 


in the circle 1s equal. to 9, multiplied by z the 
| =: num- 


In, 


e F 

2 
e 
>+ 
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number of figures in the circle, yet that Rule is 
not univerſal ret YDEuT'S 0A 


\ and * 8 


SHALL begin my Arithmetick of Infinite re- 
peting Decimals with one particular Rue. 
RULE. Jo continue any Decimal of 4 
Pound of three places till it is limited, i. e. 
ill it is determined whether it is finite or 
infinite: F the two figures furtheſt from 


the decimal point are 


than 24, multi- 


pc them by 4, the Product (if leſs than 


24) gives two places more in your Deci- 
mal; Fg the Product is 24, or more, add 
i; F 48, or mare, add 2; if 72, ar 
more, add 3 for the two following places. 


If the two figures furtheſt from the point 
exceed 25, or 50, or 75, multiply the eu. 


Feſs by 4, as before; continue this multi- 
plication of the two laſt figures by 4, and 
adding, as above, till jou at laſt termmate 
either in 25, Jo, or 75, and then your 


Decimal 7s limited and finite; or in à re- 


peting 3, or a repeting 6, and then it is 
limited and inn, 


The reaſon of the Rule is plain from the rea- 
ſon of Rule IV. page 156, and the reaſon of 
Rule V. page 157, in Reduction of Decimals. 

The Examples of this Rule will afford Ex- 
amples of Aadirion and Subtrattion of infinite re- 


ben 
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peting Decimals ; fo I ſhall, firſt of all, from the 
Obſerves already made, lay down a few |  - 


Dixect1ioONs for regulating Infinite Repeters, 


1. They muſt not be limited under three deci- 
mal places. 

2. N or then, unleſs they haye, at leaf, one 
reperng figure. 

n Addition and Subtrat7ion they muſt ex- 

l the longeſt Finite, by, at leaſt, one place, 
and muſt all hive the ſame number of places a- 
mongſt themſelves. 
1 51 n Aadition and Multiplication, for every 9 


on the right hand carry 1 to the next place; and 


In S#btrafFion borrow 9g on the ri it hand. 
NM. B. The ſums, differences, a products of 
Infinttes are always . unleſs they terminate 


in a cyphe. 
Examples of the — Rule, which 8 


as an Example of — and afford Examples 
of Subtraction. 


F 

10 6 13m 8 

in 667052053 

72 15 4 2. 72,76875 

1 7 yur 92976 b 

65 13 4 oO 655.6666666 

79 18 8 0 = 799333333 
x" 1-466 03.8. x . 8e 


„ 2 2 e mirc 
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In Example 1. the ſeoond and third figures 
from the point being 28, (which is more than 25) 
I multiply the exceſs above 25 (viz; 3) by 4, 
and the Product, 12, gives 2 places more in the 
Decimal; this 12 (being leſs than 24) J multi- 
ply by 4; to the Product 48 I add 2, which 
makes 50, for 2 more figures in my Decimal; 
ſo my Decimal is limited and finite. I neglect 


the eypher on the right hand by N. B. 1. on the 


Definition of Decemals. s. 
In Example 2. the ſecond and third figures 


from the point, vi g. o5, I multiply by 4; the Pro- 
duct 20, gives two figures more in the Decimal, 


which (20) being leſs than 25, T multiply by 4; 
to the Product 80, (being more than 7 50 T add 3, 
which makes 83, two figures more in my Decimal; 
the exceſs of 83 above 75, vig. 8, I multiply by 4 ; 


to the Product 32 J add 1, which makes 33, two 


figures more in my Decimal; the excels of 35 
above 2.5, v/. 8, multiplied by 4, gives again 33: 
So my Decimal, terminating in a repeting 35 Is 


limited and infinite. 


In Addition I give all my Infinites an equal 
number of places amongſt themſelves, and one 
place more than 528125, the longeſt Finite; 


then ſay, 3 and 6 make 9, and 6 make 15 


3 make 18, vis. 2 nines preciſely; ſo 1 £t 
down c, and carry 2 to the next place: I pro- 


_ ceed in the reſt as in Integers. 


Examples 
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OO Examples of SUBTRACTION. | 
AUS 9 


82 10 6 3 = 82.528125 5 
60: „„ 66. 702⁰ 


15 16 5 n 5 


1 on the vals hand, I ay, 3 from o 1 can- 


not, but 3 from 9, and 6 n Oc. 


E 82 20 4b K 
5 3 nt 


57 03 . 1 2 = 5741749166 


Here I fay, 6 hs 3 Þ cannot, but 6 from 13, 
(=9+3) and 6 remains, 


Examples of ee eee 
| Here, in multiplying, J carry at 


9 on the right hand, and before I _ 27.8833 


add, I bring all my Infinites to have 7.5 
their right hand figures directly be- 
low each other, and, in adding, car- 1394166 


oO the right hand. 19518333 


8 209.1 2500 


— | 


En MS 


thi 


Decimal Fxacriovs. 185 


by NM B. If your Multiplicand is infinite, and 


your Multiplier has cyphers on the right hand, 
multiply the ſignificant figures only; and, inſtead 


of annexing the cyphers to the right hand of the 


Proauct, repete the right hand figure of the Pro- 
duct as often as you have cyphers. 
79.566 874-333 84.777 
500 9 oo 800 


„ i 
8 


39833.333 786900000 6788 22.222 


— . 


Here, to the Product 3 9833.3, I annex 33 for 
the two oo. | 1 | 
What is the price of 1000 ſtones of hay, at 
44. 1 f. per ſtone? | 
4d» þ. = or mol: : 
= 0177083 


1000 


Anſiver, 17 l. 145. 24d, è 1783333 


VN B. 2. If te Multiplier has a repeting Infi- | 


nite, ſet the repeting figures beyond the right 
hand figure of the Multiphcand, as we do with 
cyphers in multiplication of Iutægers; and if the 


repeting figure is 3, firſt take + of the Multipli- 


cand, and then multiply your other figures: If it 
is 6, take 3 of the Multiplicand twice, and then 
multiply your other figures; but if it is any o- 


ther than 3 or 6, firſt multiply that repering fi. 
EE r 


-- 
n 


p 
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fiure into 4 of the Multiplicand, and then mul- 
tiply your other figures. In all theſe three caſes 
allow no decimal place to the Product tor the re- 
peting figure or figures in the Multiplier. 
EPE 
Here, becauſe of the repeting 8 
333, I take + of the Multipli- 3) 728.25 
cn = 24275; then I multi-. 6.8333 
ply my two other figures into — 
the Multiphcand, firſt 8, ſetting 1 24275 
the Units of the Product under 5 82600 
Units of the Multiplicand; then 436950 
I multiply 6 into the Multipli i — 
cand, as in Integers: The tum 496.375 
of + the Multiplicand, and theſe : 
two Products, gives the product . 


— aan 


of the whole Multiplication; from which I cut off 
three decimal places, vis. two places for the two 


(25) in the Multiplicand, and one for the one mul- 3. 
tiplying decimal figure in the Multiplier. But 1 of 
allow no decimal place for the repeting figures in It, 
the Multipher ; for, inſtead of multiplying by W #44 
0333, I took 3; of the Multiplicand. 
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EXAMPLE E Ib 
Here, in taking + of the Multi- ws 
glicand, 1 remains, which I con- 37 9 
tinue to three places, by annexing 
cyphers to the Remainder ; ſo ; 1226533 3 
i Sm ap = 265.333, and N 
in placing my decimal point in the 102 
Poet, r thees decimal 2 
places for the three figures in the 2096. 1333 
continuation of my Diviſion, and a 
one place for the one multiplying decimal figure 
in the Multiplier; ſo my Produt? has four i- 
ma places, tho I have ſtill allowed no decimal 
place to the Product for the repeting 3 in the 
Multiplier. 3 ES: 
p M P'L'S 

Here I ſet my repeting figures 

333 beyond the right hand figure 3) 877. 
of my Multiplicand, and o below 0.333 
it, to ſupply the place of an I d1 
teger, or any other figure in the 3292.5 | 
| Decimal of the Muliplier; then ——— 
I take + the Multiplicand, viz. 292.5 for my 


A MX 

Here, for my three figures, 

(.666) ariſing from the continua- 3) 368 

tion of my Diviſion, L allow three 0.333 
decimal places to the Produff, >> ———— 
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E XA . 


Here, for my repeting 6, I 
take + of the Multiplicand 
twice, then J multiply my o- 
ther figures, ſetting Units of 
the firſt Product under Units 
of the Multiplicand, &c. J al- 
low no decimal place in the 
Product for my repeting 6, be- 
cauſe, inſtead of multiplying 
by it, I took + of the Multi- 
plicand. N 


3 680.48 
3.21666 


2226916 
2226916 
680748 
1361496 | 
204224 4. 


3 
kl 


— ocm—ond 


2189.73940 


L — 


EXAMPLE VI. 


Here I give the Product ſix 
decimal places, vis. two for the 
two in the Multiplicand, one for 
the one multiplying decimal place 
in the Multipher, and three for 
the three places the continuation 
of my Diviſion went beyond the 
right hand figure of my Multipli- 
6484, - -- 


F=2515 333 


F=2515333 


30184 
13092 


186.1346 66 
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E TKA MP LE NIL 
Here, becauſe .555 =3 5%, — 
I multiply my repeting figure, 5, 9) 7989 _ 
into + of the Multiplicand, and 47.555 
then multiply my other figures. 
I allow no decimal place to the t==887 666 
Product for my repeting 5 ; but, 5 
becauſe the continuation of my pam 
Diviſion runs three places be- 4438333 
yond the right hand figure of the 55923 
Multiplicand, I muſt allow theſe 3 1956 
three places to the Product. — — 
„ 15 379921.333 


N. B. It is plain the Product would have 
come out the ſame, if J had firſt multiplied by 5, 
and then taken of that Proaut?. 


EXAMPLE VII. — 


Ferre I take of the Multiph- 
cand for my Product, becauſe. 111 9)68.85 


1 


The Rule is a natural conſequence of the O- 
ſerves made on the Decimals ariſing from the 
Denominators 3, 6, 9. 


2UE 
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 2VESTIONS 

1. What is the price of 648; yards of cloth, 
at 13 5. 4 4. per yards? 

Anſwer 432 l. 6s. 8 4. 30 ns 


© 666 


= 2161666 
= 2161666 


| d == | 


43% 3333 


«© 


- 


ling, at 6 s. 2 d. per Ducate ? 5 
* 140 /. 56's 44 , 3) 466.5 


140. 7541 66 


By: In 103633 Merks Scots, how many n 
Seerun ? N. B. 1 Merk = 75 /. fler. = 055 
| . 5754. 15 
9 10363.5 
035 


5 


1 * te meat, 
— 


57-75 
Drvis Iod 


mo ET TR 


2, In 4567 D how many Pounds Her 


r 


 Dxv1s10N & Infinite repeting Decimals. 
If your Diviſor is finite, and your Dividend 
zafit, in continuing your work, inſtead of an- 


nexing cyphers to the Remainder, annex the re- 
peting fi gure of the Dividend. 


EXAMPLE. 


How many bolls of meal for 561 J. 11 5. 8 d. 
Scots, at 54. 15 5. Scots per boll? 


Here when my Divi- 


dend was exhauſted, I had $5.75)56 55307. 666 


but one decimal place in 5175 
my Aus, ſo I —— my 
Diviſion, by annexing to 4408 
the Remainder the repet= 4025 
ing figure of the Dividend, 
; Sinflcad of the 8 | 3833 
3450 
3833 
3450 
3833 
1 
4 ht - 383 \ 4 


If your Diviſor is - fa; ite, in | contimpli your 
Diviſion, inſtead of annexing cyphers to the Re- 
mainder, annex the right hand p 

maider. 


gure of the By. 
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EXAMPLE. 
6.833) 758.8 1601 11.05 1705 
T 
7551 
6833 
7186 
* 
33333 | 
34166 


22666 
6833 
48333 
47833 


| 50000 
47833 
2166 


The reaſon is plain; for the Diviſor being iu- 
finite, all its products are infinite, and their Re- 


mainders, when ſubtracted from their correſpon- 


dent Dividuals, are infinite. 


Here 


— — » 
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Here 1 ſhall add a few more Examples of theſe 
Y Rules, both for the further illuſtration. of the 


Rules, and the eaſy application of them to o que- 
ſtions of different forts. 


2 X AMPLE I. | 
To divide 684 J. 12 s. $4. amongſt 5 men, fo 
as 4 ſhall haye equal ſhares, and the 5th _ 
hel a ſhare, 
2 5; ſo the | 
Diviſor is 445 4.50684.63 30¹ 52.1, 40,4 
. a | 
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EXAMPLE it. 


Divide 486 J 16 s. 84, amongſt 4 men, fo . 
3 ſhall have equal ſhares, and the 4th only 4 
a ſhare. 

3 = 75; ſo the Di- 3 751486. 260 5 822 
vie is 305 „ 57 ee 


. 


o 


1118 
750 
3683 
3375 


| "$69 


3 
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E X 4 M:P:4, £# M0 
88 men divide 8469 J. 3 5s. amongſt them, ſo 


as $7 of them haye equal. ſhares, and one of them 
PT ſhare. 


F = +3335 ſo the 87. 333)8469. 150006975 
Diviſor i is 87.333 786 


609150 
524000 


851500 
786000 


655000\ 
611333 


436666 
436666 


ooo 


Decimal F&acTroNs. 
1 EXAMPLE IV. 
41 Men, in company, gain 257 J. 13 5. 44. of 
which 39 are to have equal ſhares, and the other 
2 are to have, one an half, the other a third ſhare. 


196 


F = . 333 39.833) 257. 66606. 4686 
— — 239000 
—— 186666 
80 "el 159333 | 
is 39. 33 5 


273333 1 
A 343323 
8 Ho 318666 


—— (uvranam_—an—y 


246666 l 
3239000 


Po 
1 caſe your Divifor i is an n Infinite, repeting the 
fame ſimple figure, as .11 I, 333, 555 take the 
following Notanda. 
N. B. 1. If your Diviſar i is 333, multiply the 
Dividend by 3; and you have the Quot. | 
Thus 46 433 divided by 4333 = 1405.3 


For 


he 
he 


is to multiply by the Denominator 3. 468.433 
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For. 333 = 2, and to divide by +, 1 


. e 1405.300 


NB. 2. If your e- is. 666, multiply the 
Dividend by 3, and divide the Produt?t by 2, 
and you have the Quit; ſo 432.333, divided by: 
666 = 648.5 

The i is plain from 2 432.333 


Mi _— Oi ——_—— 


T A for . 66 = ==. „ 


2) 1297. 000 
648.5 


Or x multiply dy 1. 5, which is the 


ſame thing as 2, or 3 divided by 2. 432-333 


1 


7 2161666. . 


4323333* SE 


648 Joo 


— 


VB 


N B. 3 If the Diviſor i is .1 Ix, aukinhs the 
Di 2 by 9, and you have the Qt. 
"00 e divided OS JI — 


* 
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It is plain; : for..111=2, and to _ 
divide by 3, is to multiply the 76.074074 


Dividend by 9; for the Numera- F 


zor, 1, produces the ſame Product. 


in Multiplication, and the Quot the 6 _ 666 66 


fame with the Dividend in Diviſion. — 
If your Dzviſor is any other re- 


peting figure, (than .333, 666, or 111) 2 28.555, 


multiply the Dividend by 9, and divide the Pro- 
duct by the repeting figure, and you have the 


not, 


Thus $36.333 divided by 555 = = 1505.4 
For 555 = which, as in vul- 


gar Frattions, multiplies by the 836.333 
Demominator 9, and divides by the 9 
Numerator 5: — 5 


. $)7 527.000 


1595-4 | 


— 
* 


0 "OTA the Dividend by 1.8, which. is 
the fame with 2. 


The . ſame way, in dividing by | $36.333 


.222, multiply by 9, and divide by I. 8 
225 multiply by 4.5 , and, in di- —— 
viding by 444, inſtead of multiply- 6690666 


ipg by 9, and dividing by 4, you _ 8363 3 33 g 


may multiply by 2.25 =. But in 


multiplying by . 777, it is moſt oon- 1 50s: 4000 
venient to nit y 9, and di- 

vide by 7; for 2 = 1.2857 14,28, Sc. an Info 
nite Girculate. And, in dividing by. 888, it _ 
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editions to multiply by 9, and di- 5 
; for L = == 1.125, | 7 | 


Of Infinite circulating Decimals. 


G Circilatin Decimals are either pure or mixt. 
Pure, when no ſignificant figure interveens 


be more 9 
vide by 8 


betw-ixt the decimal point and the beginning | 
of the firſt circle; as .36,36,36, Sc. = ur, or 


571428, 57 1428, = 4, or 0, 384615, 38, Sc. 2 
Mit, when one or more ſignificant figures ly 
betwixt the decimal point and the beginning 


'of the firſt circle; as 1,3 6,36, Sc. = 222, or 


1785714258575 Ge. _ r | 
N' B. The figures dd betwixt the decimal 
point and the firſt circle, make the finite part 


of the Gireulate. Thus, in the firſt Example, 1 
is the finite part, and in the other 17 is the finite 


part. 


N. B. 1 ſeparate the finite part from the circle, 


and the circles from one another, by a comma; _ 3 
| thus, .17,857142,857142,8, where the finite part 5 


I7, is ſeparated from the circle, 857142, by a 
comma, and that circle from the next by a comma. 
N B. 2. Any pure Greulate, may be conſide- 


red as mixt, be: taking one or more circles, or 


part of one, or one and part of another circle for 
a fmte 45 i Thus, .36,36,36 = .363,63,63, 
where .363 is the finite part, and 63 the circle; 
the ſame way e r= 78 
Sc. where. 57, is the finite part, and 142857 the 


circle. 
G O R O- 


point. 


. — ASE CIR 1» 
"IT 
5 DEB * " e - PEI _ — i 
K * 8 N "OE 
: * 1 
< N o 
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O RO L AA 
Hence every Circulate may be changed into 


another Circulate, whoſe firſt circle begins at any 


aſſignable number of places from the decimal 
DEFINITION 
Similar, or like Circulates, are thoſe whoſe 


circles conſiſt of an equal number of figures, and 


cal point. 
Neduction of Circulates, 
RULE I. To make two or more Circu- 
lates ſimilar. js. 

Make all your Circles begin at the ſame 


begin at an equal number of places from the de- 


diſtance from the decimal point, which di- 


ſtance is determined by the number of de- 
cimal places in the longeſt finite part of 
all your given Circulates, and let each 


circle _ of as many figures as are in 


your longeſt circle. 


Thus TT + 4 =-.57,857142,85+.32,142857, 
142, Sc. = .58,571428+.32,142857, where, , 


the finite part of the firſt Circulate, has but one 
decimal place, and .32, the finite part of the other, 


has two; 1o I give two places, .78, to the finite 


part of the firſtGzrculate, and ſix figures (,571428) 


to the circle. 


Again, 


. 
1 
* 
* * 
2 
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Again, --f =. 5454, +5357 1428, 5, Sc. 


4,5454544, . 53,57 1428, where I give two 4e- 


cimal places (540 to the finite part of the firſt 


_ Gireulate, becauſe the finite part of the other 


Ciculate has two, and I give fix figures (.545454) 
to the circle of the firſt, becauſe the circie of the 


other Circulate has fix places. Again, 
| * 9 2 7 ＋ 2 TY. 54,54, + 592,592, +. 17,85 


7142 . 54545454 ++59,259259 . 1,857 142 


Here, tho' the firſt two Circulates have no fi- 
nitè part, yet I allow two places (viz. .54, and 


509) to the fine part of each, becauſe the third 


Circulate has (17) a finite part of two places, 


and I allow fix figures to the circle of each, be- 
cauſe the circle of the third has ſix figures. 


N. H. If, in Addition and Subtraftion you 


have finite Decimals mixt with your Circulates, 


you muſt extend all the finite parts of your Cir- 
culates to as many decimal places as there are 
decimal places in your longeſt finite. Thus, 
Tt 4,54, +375 ＋. 53,57 1428= 
$45454545 +375 +535,7 14255 

RULE II. To reduce Infinite i to 


vulgar Fractions. 


1. F the Circulate js pure, the Denomina- 
tor of the vulgar Fraction conſiſts of 'as 
many Nines as there are figures in the 
circle; for all in Decimals are 9th. 


parts. 
5 So 4-==.36, 36235 | 
„ 28 = =428571,42=4535 3 


Cc 2. F 


the circle 142857, and 
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2. If your pure Circulate -has cyphers be- 


iwixt the decimal " wy and circle, make 


the circle ſtill the Numerator of your vul- 


gar Fraction, and join as many cyphers to 
the right hand of the Denominator F the 


circle as there are cyphers betwixt the 

circle and decimal point. . 
SO T . O5, S 
And 54==.0,714285=;75 


S 
s 


* i your Circulate 7s mixt, multiply the 
finite part by the Denominator of the circle, 


to the Product add the circle for the Nu- 
merator of your vulgar Fraction, and join 
as many cyphers to the right hand of the 
. Denominator of the circle as there are fi- 
gures in the finite part, for its Denomina- 
tor. | | | 
So N =. 32142857 33333 


Here J multiply the 

finite part (32) by 32000000 

: 999999, the Denomi: 32 

-ator of the circle, as ———— | 


directed in page 20,and 31999968=32>x999999 


to that Product I add 1428 57 Circle. 


have 32142825 the 32142825 Numer. 
Numerator of my vul· 

gar fraction, whoſe De- 
nominator is 99999900. 


—— — 


The 
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The fame way 6577=65. 296, 296,= 


I 


65231 8 


And 36 366.4283515 450 595 
11 366000000 | 

366 

365999634 

© 420570 


36642 $205 


Addition of Circulates. 

Make. all your Gircles ſimilar; find the num- 
ber of Tens in the ſam of the left hand column 
of your Circles, and if the ſum comes to one, 
two, gc. Tens, and near to one Ten more, to 
that ſum add the Tens in the fam of the co- 
lumn immediately on the right hand of the left 
hand column; if by this addition you make the 
other Ten, reckon it one Ten more in your left 
hand column ; add theſe Tens to the ſum of the 
right hand column of your Carctes, hs proceed 
in the reſt as in Integers. 

E N 


{ 
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3 = .428571,42 == 44285714 
. 36,365 = .3,036363 
1s = 9,142857,14 = 7,142857 
2 = — == 4062962 

1. 8,027 898 


Here the ſum of (g+1 +62) the left hand 
column of my Circles is 18, which wants but 2 
of making two Tens; therefore 1 find the ſum 
of (6+4+3—+8) its immediate right hand co- 


lumn, which affords me two Tens, which two 


Tens, added to (18) the ſum of my left hand 
column, make 20, or two Tens, theſe I carry to 


the right hand column (2+7+3+4) of my 


Circles, and ſay, 2, that I collected out of my 
left hand column, and 2 make 4. and 7 make 
11, and 3 make 14, and 4 make 18, I ſet down. 


8 and carry 1. I work in the reſt as in Integers. 


ET T . 


5 = 428571, = 42,857142 

1 — 
== 36, & = -36,363 63 6 
T7 = 7,142857,= 71,428571 
2 925 316017 


Here the 2 of F(4+64+3+8) the left hand 


column of my Circles, is 21, where I have two 
Tens, and want 9 of three Tens; as the imme- 


diatc 
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diate right hand column cannot afford theſe nine 
Tens, I carry my two Tens, collected out of my 
left hand column to the right hand column of ** 
Circles, and proceed as before. 

N. B. Here, becauſe the finite e a 75) 
has two decimal places, I make the finite part of 
each Circle conſiſt of the ſame number of places. 


EXAMP L E ME 
867 = 86.714285, = S eee 
75% = 75.888 = 75.888,888888, 
35 = 36.875 = 36.875 
42 = 42.36,6 == 42.363,636363 
18-5 = 18.3,571428, = 18.357,142857 


260. 198,953 823 


The reaſon of adding to the right tank 
lumn of my Circles the Tens that are collected 
out of the A left hand columns, is plain; for 
the Circulate repeting the Circle infinitely, if I 
had ſet down the Circles twice, and added them, 


1 the Tens in the left hand column of the ſecond 


Gircles would naturally fall in to the right hand 
column of the firſt Circles. 

For a proof of my laſt Operation I ſhall add 
all the vulgar * in the Example, and 
reduce their ſum to a mixt number, continuing 
my Dzvi/ion to a Decimal. If the integer of 
my mixt number is the fame with the number 
of Tens carried from the colume of Primes in 
the Addition to the Units of the Imtegers, _ 

| 4 


768040 


, I 
620928 | - 
85 . 7 
8 698544 _. 7 
e 
388080 e 3 
296800 : 1 
S395 2 1 
6209 28 | be 
1385920 1 
155232 
306880 
232848 


lere the Remainder is the 74032 
ſame with that of the 4th Divi- 
dual, which begins a new Circle. . 2: PG 
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Here the decimal of the Quat, is the ſame with 
the decimal in my Addition, and (3) the integer 
of the Quot, the — with the number of Tens 
I carried from m y column of Primes to the co- 
lumn of Units. 
After the fame manner I can prove my for- 
mer two operations to be juſt ; but I think this 
may ſuffice. | 


Subtraction of Circulates. 


| Make your Circulates ſimilar, and work as 8 
Integer. Only, it the left hand figure of the 
circle of the Subtrahend is greater than the left 
hand figure of the circle of the Minuend, add 1 
to the right hand figure of the Subtrahend, be- 
fore you begin to ſubtract. 

The reaſon of adding 1 (in the Hypotheſis in 
the Rule) to the right 1 * figure of the circle 
of the Subtrahend before Subtraction, is, if each 
circle was twice placed in ſubtracting the left 
hand figure of the ſecond circle of the Subtra- 
hend from the left hand figure of the ſecond circle 
of the Minnend, we muſt borrow 10, which muſt 
be carried as 1 to the right hand _— of the 
firſt circle of the Subtrahend. 


EXAMPLE c 


| 25 =.4925,925 = 925925 
| += = kia 571428 


354497 


E 


L 
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| E X AML E II. 

83 = ., 142857, 14 = 71, 428571 
WE: 22 17,857142 


83,7148 


GN tt, kat 


In this Example bucks 8, the left ** fi- 
gure of the circle of the Subtrahend is greater 
than 4, the left hand figure of the Minuend, 1 
add 1 to 2, the right hand figure of the circle 
of the Subtrabend, and ſay, 1 and 2 make 3. from 
1 J cannot, but 3 from 1 I, and 8 remains, Sc. 


E * 4 N T K E III. 


r = 
F=- TR =.125, 


; — 
E XA M E E lv. 

34 =.9,285714 = 49,285714 
3 = ,6,666666 = 6666665 


2,61 9047 


 EXAMP 4 
4 = 55 == er, ooo | 4 
* .0,714285,7 = = ,07,142857 — 


67,857 142 
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In Example V. becauſe the finite Decimal (.75) 

has two places, I give two to the finite part of 

my Grculate, and complete my circle; and be- 

cauſe 1, the left hand figure of the Subtrahend, 

exceeds o, the left hand figure of the circle of 

the Minuend, I add 1 to 7, the right hand figure 
of the Subtrahend. i 


EXAMPLE Wk i 
A == .384615,3 == .384,615384 


23595615384 


Ar 
A 666 = .6,666666 ” 
= .3,571428,5 = .3,571428 


 +3,095238 
BAAMPLE ml. 


74 = -9,285714,2 = .9,285714 


: 2,61 9947 


66＋— 8 


— — — 


The reaſon of the Rule for Subtraction of Cir- 
culates is ſo evident, that I think it needleſs to 
advance any proof of my work, by reducing the 


difference of any two of my vulgar Fractions to 
a Decimal. 


D d ww Mul- 
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= 5 Multiplication of Circulates. | 
If your Multiplicand is a Circulate, and your 
Multiplier finite, and one figure only; firſt find 
how many Tens are in the product of the left 
hand figure of your Circle, then work as in In- 
tegers, adding to the product of the right hand 
figure of the Circle the Tens that are in the 
product of its left hand figure. . 


EXAMPLE, 


HE ment ” 
Here the left hand figure 34 = 7,8857142 
of my Circle is 8; ſo I fay, Se 4 


4x8=32, where I have three —.— 
Tens; then I begin on the 2871 
right hand, and fay, 4 times 2 es Mi - 
make 8, and 3 (which I had | 
from my left hand product) make 11, I ſet down 
1 and carry 1, ſaying, 4 times 4 make 15, and 1 
that I carried makes 17, Sc. 


It 
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It is plain that +4x4=4%4, which, being redu- 
ced to a Decimal, gives 3.1, 42857 1, 428571, or 
| 3.1428 57,142857, Sc. for the circle holds either 
Way. _— 3 | 
5 | 14)44(3-1,428571, c. 
| | 42 | 


20 


Fd 
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N. B. If the product of the leſt hand 690 © of 


the circle affords any number of Tens, and comes 
near to one Ten more, ſee if the Tens of the 

roduct of its right hand figure make up that 
Ten, and, if they do, add that Ten likewiſe to 
the prod act of the right hand figure of the circle, 
and proceed in the reſt as in Integers. 


EXAMPLE. 


246 47,142 857 
Here I multiply 8, the left j++ = 27, 857142 
hand figure of the circle, 8 6 
6, and find the product (48) — 
wants but two of five Tens; : 4.7,142857 
therefore J multiply its right ———— 
hand figure. 5 by 6, and have 
three Tens; then 1 ſay, 6 times 8 . 48, and 
and 3 make 51, where I have five Tens; then, 
beginning at the right hand figure of the circle, 
I fay, 6 times 2 make 12, and five Tens on the 
left hand of the circle make 17, I — down 7 and 
carry , Wc. 


The 


+ Qt AS. 


O mi ro np es a, 


Diecimal Fractions. "ll : 
The reaſon of carrying the Tens of the 
duct of the figure next the left hand figure o wag 
circle, to the product of that left hand figure, 
and adding the T ens in that Ache ri of the left 
hand figure, to the product the right hand fi- 
gure of the circle, is, D ee 
that the ſame circle be- 7,8 57142 57142, Oc 
ing repeted, theſe Tens 3 vr 
by the common courſe. — 2ũ7— 
of Multiplication, muſt 4751 428 576 4285; 2 
fall in to the product of 
the right hand figure ot 
the circle, as in the marginal operation. 

If the Multiplicand is a Circulate, and the 
Multiplier an infinite repeting Decimal, repeting 
one figure only, as. 333, or. 666, or . 555, in di- 
viding (as directed in the Arithmetick of "infinite 
repeting Decimals) by 3 or 9; inftead of ſuppo- 
ſing a cypher on the right hand of the remainder 
of the right hand figure of the circle, conceive the 

left hand figure of the circle on the right hand of 

that remainder, and the figure next to the leſt 
hand figure on the right hand of that new re- 
mainder, Sc. Thus, 

25371428333. 7857 142,857,60 

| Here I ſay, 3 in 5 once, 
and 2 remain, which make 3).5 3,571 428 
(with the next figure 3 on 17, 857142, 8 5 Ge 
the right hand) 23; then 
3 in 23, anſwers ſeven times, and 2 remain, w which 
make 25; then 3 in 25 eight times, and 1 re- 
mains; 3 in 17 five times, and 2 remain; then 

— in 


3 4 
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3 in 21 ſeven times, o remains; then 3 in 4 once, 
and 1 remains; then 3 in 12 four times, o re- 
mains; then 3 in 8 twice, and 2 remain; on the 
right of this remaining 2, I conceive 5, ( the. left 
hand figure of the circle) which makes 25; then 
3 in 25 anſwer eight times, Sc. 


Again, 54x3==.53,571428x. 666= 35714285 


Here I take ; of the Mul- 
tiplicand twice, conformable to 3). 5 35 $71 428 
the doctrine already laid down — 


here, and in infinite repeting 1,8 7142 85 | 


Decimals. 5 er 


35,7142 85, 


— — 


"Again, 83. 7. 42Þx 555229761904, 
Here I take 5 of the Mul- 
tiplicand as above directed, 9). 5 3,571428- 


and multiply i it by 5 the repe- 


ting figure, and I have the ' 05,952380g5 


product e 1904, where the 5 
circle is 76 1994, | FE 
-29,76 I 904, 


II. your - Multiplicand has a Ci roulate, and the 


Multiplier is a finite number, conſiſting of any 


—_—_ of digits, multiply each res of the 

tpher into the whole Multiplicand, as be- 
Geck, ſetting off the circle in each pro- 
aa with a . repete the circle. of each 
product till you have a figure directly below the 


— : 


reer a Maio mam. 


M a 3A fo 


A 


— 222 


W ²·» OS y 


Fe s“ 


wi wh 
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right hand figure: of the firſt product, and then 
conceive all To circles to begin where the circle 
of the firſt product begins; add as directed in 
addition of Circulatès, and you have the product. 
Thus 862 7 x 584 = 2434 x 235 = £22434 = 


86.53, 57 142 858.75 083.973 2,142 857 


Here, to the right hand 1 
of my ſecond product, I an- 86.53, 571428 
nex 9, the left hand figure - $58.75 
of its circle; to the rihgt˖wũ⸗. —— 


hand of my third panes. I 43 267,857142 


annex 57, * two left hand 605 7 4,9 999999 
figures of its circle, and to 6922 8,5 7 142857 
- — right hand of my fourth 43 267,8 57 142857 


product, I annex 857, the bob Gd 
three left hand figures of its 508 3-97 3 gh * 8 
circle; ſo I have the right — — 
hand figures of all my pro- 


ducts in one column. I make the fixives | in the 
fame column with $ (the left hand figure of the 


circle of the firſt product) the initials, or left 
hand figures of the circles of the other products; 
ſo that, as ,$ 57142 is the circle of the firſt pro- 
duct, fo ,999999 is the circle in the ſecond pro- 
duct; 142857 is the circle in the third, and 
14285 in the fourth; then I begin on the right 
hand, and add as in addition of n and 


find my circle af 4 57. 


216 1 Decimal FRACTIONS. 
11 wo qu he 9732142 857 Sc. 


Asa proof of my —— 


work, I 3 reduce 


the produtt of my 


two improper Fra- 
c tions, dig., 
to a mixt number, 

continuing my Di- 
Dian to a Deci- 
mal, and find it ex- 


actly correſponds 


with my former 0- 


peration. 


If 


! ß ß eas as ... 


Jan, Wt 
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If your Multiplier has a repeting figure, work 
as directed in the Arithmetick of finite repet- 
ing Decimals; only, in multiplying by the other 
figures, remember to add the Tens in the pro- 
duct of the left hand figure of the circle to the 
product of its right hand figure. 5 

Thus 78 x 545 = 2=23x4=2 = 723475, = 
78.53,571428x54.8333==4306.375 
-, Here, kay repet= + 
ing 3, I take + of the 3) 78.53,571428 
Multiplicand, and ten 54.8333 
multiply my other fi- — — 
gures according to the += 26.1 , 857142, 85 
Rules of - Multiplica- 628 28, 571428 
tion of Circulates al- 3141 4,2 857142 
ready laid down, and $39267,8 5 714285 
find my product to be 
4306. 374999999 4306. 374, 99999 
Nov, becauſe repetinfgĩx;2vxĩĩ„ P 

Decimals are always „ 
ninth parts, this circle, 999999, is the ſame with 
359997 — 1; this 1 added to. 374, the finite 
part of my Decimal, makes .375; ſo my product 
is 4306395, © Sante D ͤ » 

Here, to prove my operation to be juſt, I ſhall 
reduce 4 the product of my two improper 
Fractions, 2233 and g, to a mixt number, 
continuing my diviſion to a Decimal. 


E e 1 
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Here the Quot pre- 
ciſely correſponds with 168)723471(4306. 37S 
the operation. 1 092 --* 
514 
o 


a | 1 5 e 
3 1008 


630 
304 


1260 

1176 | 

$840 

840 

> Z 1 oo 


— 


lates, the circle of the product is a repeted 9; 


finite part of the Decimal, and makes the pro- 
duct a * _ 


N. B. 883 if, in multiplication of Circu- 
that circle 1s equal to Unity, to be added to the 


Decimal Fractions. 2 19 
Again, 6811 X86 ZZ 
68 N $55=5932.14;682539, 


9) 68.53,571428 
86.556 


5 


3 = 7.61 I $ - 
Z 4 


— 3 


38 0 7,53 9682 
411 2 1,4285711 
5482 8,5 714285 


| $932.1 4682539 


Here I multi ply my ;epeting 5 into + the 
Multiplicand, as taught in repering Infinites, and 
in multiplying by the other figures, and adding 
the products, I obſerye the Rules l * 


ETC? 
* © 


down i in infinite CE "o x oo So 


ud FRE * 44 us : it 8 2 
42 $ 4 os $ 8 | 


* R 
» . 
* 0 PF . 1 * 
% - 
. a 2 
„ 7 * % 
_— * 1 Joh 
N. 5 
, — * 
* w 
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 252)1 494901 (693 2.1 46545 3 96 


1260 eu 
2349 e we 
— | 0 | D 
Vo - ; 
Tt as 
FAN 5 cu. 
ag Po 
: | 370 55 
252 0 1 
1180 - 
1008 
e 
1512 1 5 
Ae ref _ 5 
work, I reduce my 20 * 
vulgar Fraftion, —_ 
24352, to aDeci- 640 
mal, and find, that 504 
in every circum- 1360 
ſtance it corre- rad * 
ſponds with me * 
product; for my r Nu 
Remainder, (1 72) ES Jad : 99 
which limits my 24.40 is 
circle, is the ſame 2268 = 
with the remainder = 1720 the 
which limited the 5 De 


finite part; ſo there 
a new eie muſt 


vega. 7: oC 
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Tf both Multiplicand and 2 are or 


culates, reduce both to vulgar 


ractious, and 


Vork 1 3 then reduce the N to - 


Decimat. 


EXAMPLE I 


A pure Girculate multi plying A pure Gr- 


Culate. 


IX = 7465 


25 4260 
5555752 35 — 259740 


999999)25714260(25.714285 


1999998 


5714280 
49992995 


7142 850 
6999993 


1428570 

- 999999 
4285710 
3999996 


lere! firſt di- 
vide (25714260) 2857140 


the ae. of my 1 999998 
Numerators, by 


999999; the Re- 8571420 
mainder (714285) 7999992 


is the ſame with 
the Remainder 


which produced 5714280 
the prime of my : 4999995 


Decimal,and ſo re- 
news the circle. 714285 


7214285,36 —=n 
999999 "9: = 


714285 num 
36 num. 


4285710 


2142855 


25714260 prod. 


* 
9 : 7 „ 
EY 


2 
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J again divide the 


4 ut (25. 714285) by 9998571 0 2 mae, 
| Ws and find the Re- 198 155 , 
i M14 nder . 65 to which — 
1 if I bring down (7) the 591 
4 left hand figure of the 495 
citcle of — Dividend, — 
J have a new Dividu- 964 
| ab (257) the fame with 891 
| my firſt Dividual, — 
4 hich, of conſequence, 75 732 
| rene ws the circle. - nn. 
398 
"0: 
25 


LEXAMPLE II. 
A pure Ci Foalate multiplying a mixt Girculate. 


— 3721327 
it +7” $3, 571428x 36= 99999900 


53 | 


* Bigge e 
5 57142 8 A ircle. 
$3, 535 71375 —Numerator. 


* . 
. » 
4 


Here (as directed in page 20) I multiply [Cc 5 | 


the finite part (of .53,571428) by (999999) the 
Denominator of the circle; to that Product (by 


Rule 


Ste Fr äc rien 233 


Rule II. of Reduction of — add the 
circle for the Numerator of . 
e And by the ſameRule II. .3 6= 


35 mer prod 75228 
and dividing both Numerator and Denominatir b 
99999900,we haye gg ==. 194805, 19 8 
3357137 
3 
321428250 1 Than 
+ I6071442F-- 
go ooo) 9285695000 19. 285714, 
7” . go9gggeo 
928570500 
899999100 
285714000 
N 
857142000 
| 799999200 
3571428 
499999500 
714485000 
699999300 
142857000 
99999900 
428571000 
399999600 
_28571400 


_— — 


Here 
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- Here, in my ſecond. , _ 
diviſion, bringing down 99)19. 28 2 T 9480s tt 

2, the left hand figure 1 8 2 
of the circle of the Di- . 
Vvidlend, to the Remain= on 5 


der 19, we have a new 8 91 
Dividual, the ſame with — 
the firſt, Which, of con- 475 
ſequence, begins a new 396 
circle. e 
797 
514 
495 
| - 


As a proof of my work, BM 
reduce 285, the product of 308)60.0(. 194805 
my two ſimple Fractions, + 308 


and , to a Decimal, and 
2920 


find the circle comes out the | or 
fame; for the Remainder , 2772 2 
being the fame with the N :- 1480 
merator of the Fraction, a. 32 
news the circle. | 
2480 
2464 
1600 
1540 
60 


I ſhall | 


| Decimal FRACTIONS, 22 3 
1 ſhall here prove my work by reducing 2, 
the 8 _ X- * * the vulgar Fractions firſt 
* to a Dec 
77)20.0(259740, 
3 


ho. 
385 
2750 

693 


310 
308 
20 
| Here the circle is the Zune as in my former 
operation, and the 3 (20 ) renews the 
circle, 


Ff 


E X- 
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72 YA L 2 8 


A mixt Gircalate multiplyi ing a mixt . "A 
culate. 


| "pig = 32142857,x.6,81 =}55$5725 
* 99 219 155 844 | 
32000000 
* 
3795968 1 
142857 5 


3 214282 5 numerator. 


— — . — 


600 


i 
* 


5 — 
LE , in 


594 


Decimal FRACTIONS. | 
32142825. 
OF. + 
160714125 
224999775 
192856950 
D 6gcyoe 87,5(216. 96,428571, 
199999800 
169642687 
. 
696427875 
399999400 
96428475 
8099999 00 
Here the Remain- 642856 50 
der 42857100, be- 599999g00 
ing the ſame with —- FIT ca” 
that Remainder N I 
which begun my 399999600 
circle, muſt begin 285714000 
a new circle. 199999800 
857142000 
299999200 
57142800 
49999950 
714285000 
> 699999300 | 
142857000 
| 99999900 
42857100 By 
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9900 16.96, 428571 (219155844 
+ 1980 223522 | | 


Dian I brought 5528 
my Product to 4950 
— 4.85.5 
which by this 5785 
ſecond Diviſion 4950 
comes out — 
219, 558441155 . 8357 


I ſhall | 


tt 


the ſime with that 
wich begun my circle 


155844 


. 
— — 
* 
* * 0 
> . 4 
. ” 
1 * N » — 
n - 
* 
"= 
- 
* 
# 8 
« * » % 
* 
— 
* 
* 
* 


1180 
616 


33 


nr , „* 


2560 
2464 ö 
96 J 


1 | Decimal Fu acrions. 


AH Lü; J.... 

1 * mixt number, conſiſting of an . and 

2 irculate, multiplying a mixt number conſiſting 

of an Integer and Circulate. | 
$5 xF 9 —06 b A* 34 122312 


78.4.5x8. 296=27 1553 ms — 255 | 
650.8821 54,882 Go. 3 
7767 
8288 
62136 
62136 
15534 5 
5 7 numerator. 
999)643 ee. 3 _— 
5994 8 


4322 
3998 „ 

8 : 296 

4368 | 
3996 8288 numerator. 


3729 Wn 
2997 


7326 
6993 


3330 
2997 


3330 


ME 
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35 = 909064437. 35 30 W 5s | 


A 4 5 2 4 ; . 0 
| ; | * at wb 
. . ' * 


* 47 eee I oe _— 
a my firſt Divi- 792 5 Vu 
2 I reduce my pro- —— _ C 
duct 4353235 to 813 
242, and by 792 z 
my ſecond Divi- | 
ſion I bring it to 213 
650.882154,88; for 198 
the Remainder 8 —— 
begins a new circle, as 153 = 
being the fame with 99 | 1 
the Remarmaer of my — 15 9 
third Diuidual. 543 
e 495 | Bb 


— 


453 
396 
ä 
7 | 792 


Here 


An prove my work 
by reducing ry the fra. 


of the vugar F rattions 
and *25, firſt given 
to a Decimal, which comes 


a Paar NS. 


297)262.0(8821 54,8 


2376 


2440 
2376 


ROTO — 2 


8 640 : 
1394, 


F f . . | 3 


: 297. 


— 2 5 = 
gem 


9— 


$$ 2 


5 


2620 : 
2376 


244 


— — 


Diviſion 
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Diviſon of Circulates. 


If your Dividend is a Girculate, and your D- 
viſor finite, whether Integer, Decimal, or mixt 
number, work as in Inzegers ; only, in continuing 

your Djviſcon, inſtead of annexing cyphers to 
the Remainder, repete the figures of the Grrcle. 


EX4MPEREY 


An Integer dividing a Girculate. | 
HS) 255 (r) 45 Ent 
2s. 14732, 142857, 142 G. 
Diviſor. Dividend. 
80 25.17,857 1 
3.147325 14 570 An. 


- a 3 
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224)705(3-14732142857,1 
672 


8 330 
Here, for a proof 224 


of | my work, I redue - 
25D the 2 wi of my 97 560 
dulgar Frattion divi- 896 


vided by 8, to a Deci- - 
mal, and find it comes _ 
out the ſame with my 22 S fe 
Quot when I divide 720 5 
the Circulate ms; #3 672 „VVV | 
25.17,857142 by 8. — = 
Eg 
445 
320 
224 
960 4 
640 1 
448 Tr 
1920 
. 1292 
| 1280 
| 1120 
1600 
| 1568 
320 


Decimal. FxACT1ONS, 5 . 23 5 
18 XA FE PL K 

A | fot Decimal dividing a che 

D =.232,142857,14 

Diviſor. Dividend. 

on n, 

442,142, 14 Q. 

E X AMY LE III. 


A mixt number conſiſting of an Integer and 
finite Decimal, dividing a miæt number having 
a Girculate. 


: £0 25 4 7. 262 92571 8˙4 5 42 
. 857142, 
6 e 85774258 
195 
57 
520 


—ů— 


Here the Remain- 371 
der, 55, being the 325 
ſame with that of 7 
the firſt Dividual, re- * 


news the Circle. - 2 


I ſhall 
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I ſhall here prove my work by reducing 
the Quot of my two vulgar Frattions to a 
number, and continuing my Diviſin to a De- 


cimal. : 


Here the Quot comes 
out the fame as in the 
decimal operation, and 


the Ræemainder 312 be- 


ing the ſame with the Re- 


mainder of the firſt Divi- 


3640 140403.857 142, 


1092 


3120 

2912 
. 

2080 
1820 


2600 


140 
157, 
MIXE 


— 
- 
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If your Diviſor is an Iifinite, repeting the fame 
figure, as .1 11, or 333, Sc. follow the directions 


laid down in Diviſion of infinite * Deci- 
mals, pages 196, 197 and 198. 
„ A MPLE 1 
$333)82-32.142857, =z) 82 =x) =34( 
=3274 =246.96,428571,4 „ 
Here T multiply by 3, $2.32,142857 
and haye my Aut. f * 


—_ 


— e : 


— Oe e CO _ 


EXAM P * E d | 
666)76.10,714285 () 7626 (=5) 10 


8 1 ) =114.160,714285, 


Here I Ty by 


3, and divide by 2, and - ropr4ally 
a 22a 32,142857 
114.160,714285,7 


0 5 * #..4 
— — 8 
——— — 
* 

LY * 


— — ä—äœͤ1 a 
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vs cnt, * r 


8 8 6.1 01448, $ Divide 


18 


* 0 
83 * 1 
* 


— 


. 3 a0 250k 
2 ny 1 0,7 142857 


2 x rage 6 9714285. e. 


_— 


EXAM Pe E = 
EL22224334 =$) E = = 
=10.99,285714,- | 
Here I multiply 6.1 8 1 85 Dividend. 


by 9, and divide by 1 


Sand have my Qt. 
Sorge ga dyr 
— ro Aut. 


Or I multiply by 1.8 : 
: e 6.1 0,7 1428 5 Dyvidend. 
| 1. 8 
488 5,71428 5 
6 I 0,7 14285 7 


10.9 9,2 85714,2 At. 


Wi he three laſt Examples are ſo manifeſt, both 
as to the practice and theory, that I think it 
needleſs to advance any . by reducing the 


uot 
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uot of the vulgar. r to a mixt De- 


cimal. 


II the Diviſo is infoite, whether rebeting or 
circulating, and has a finite part, reduce that Di- 
viſor to a finite vukar Fraction, by Rule IL. of 
Reduction of Circulates, and by it divide the 
Dividend, whatever it be, provided the circles of 
both Dividend and Diviſor conſiſt of an equal 
number of figures, and you have the Quot a vul- 
gar Fraction, which, if you pure your mn; re- 
duce to a Decimal. 


EXAMPLE L 


A mixt number having an infinite Repeter, di- 
viding a mixt number having an infinite Circulate. 
2 5 =477) 76555(=7 5) 85 —462060 


Fo5 r 
16 % © 
15.915 93=*33)76.0,592 
S 450 
45 
408) 6845.3333(1677 — 
408 405 
4312 
2856 
3 
2856 


37 1 Here | 


2.40 Decimal Fractions. 
. Here, I, firſt of all, reduce my Diviſor 4.53, 
to a finite vulgar Fraction 5, as in the pre- 
ceeding page, then I divide my Dividend 76:0592, 
by that finite Fraction, vig. I multiply the Di- 
Dien by the Denominator go, and divide the 
Product 6845.3333 by the n 408, and 
have the 2xot 16.777. Owe 


s a proof of my work, I ſhall reduce the 
Quut of my vulgar Fractions, vis. 277225 to 
a Decimal. 8 
HFere the Remainder, 27540) 462060, (16. 7 
21420, being ſtill the 27540 
ſame, repetes the ſame — 

figure (7) in the Qu rt. 286660 
| 8 W 2 ; BRO 
214200 

I 92780 


21420 


„ r 

A mixt number, conſiſting of an Hueger and 
Circulate, dividing a mixt number conſiſting of 
an Integer and Circulate, where both circles have 
an equal number of figures. 


— 5 


| 5 — | ROPE O 0 
s. 48.4.6 f 500% ( H (= 


28.6, 428571 


Here 
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5) $00ds OO — 
„ "au OD 504 


450 4,09 == — 
. 4504, 90 UE 630 num. 
T ec 49908 bn, 1 
0 „ — | | PE. os . 
4049 VR, 

3780 
2699 
| N 2520 

Here I firſt re- 1799 
8 my Diviſor 12660 

er Fat n 5399. 
35, as in the op 
margin; then! 3599 
divide my Divi- 22 
dend, 500.45, 
by that Fraction, 0 125 | 
as in the former — 
Example, and bog 
find the 2yor 630 
78.6,428571. 269 


„ As 
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As the procedure here is the ſame as in the 
former Example, T think it needleſs to adduce 
a proof of my work, by reducing , the uot 
of my vulgar Frattions, to a Decimal.. » 

The reaſon of reducing the Diviſor only to a 
finite Fraction, when the number of figures in 
both circles is the ſame, is, the number of figures 
in both circles being the fame, the A of 
Nines in the Denominators of both finite Fra- 


ctions is the ſame; but multiplying the given 


Dividend by the Denominator of the finite part 
of the Diviſor, reduces both to a common Deno- 
minator; ſo I, in concluſion, divide the Nume- 
rators only. 


If both Diviſor and Dividend are a , 


whoſe circles do not conſiſt of an equal number 


of figures, reduce both to their finite values, as 
directed in Reduction of Circulates, Rule II. and 
divide as in Vulgar Fractions; only remember, 


that, in dividing your finite Fractions, the Denc mi- 


nators (multiplying the Numerators crols-ways) 


make a Fraction, whoſe Numerator is the De- 
nominator of the Diviſar, &c. This Fraction, 
for the greater eaſe and compend in working, n 
may reduce to its loweſt? terms. 


Thus, 
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2% 


243 


650000000. 


650 


Thus Aividing 6 50.882154 


by 8.296, I, firſt of all, re- 649999350 


duce both to their finite va- 


82154 


lues, as in the margin, and — 
then divide as in Vulgar Tra- 65088 


tions; only, inſtead of mul- 
ti iplying croſs- ways by the De- 
nominators, I firſt reduce the 
Fraction ariſing from the De- 
nominators to its loweſt terms, 
and multiply by that new 
Fraction KIA TS r == 555 J {0 
the work will ſtand IR 


% 


Here, 117 of multiplying 
21 


4 o 8 
ply it by - 88 7 the flame Fra- 
Cion in its loweſt terms, and find 


er 


8000 


8 | 


—— 


7992 


296 


8288 num. 


789 — 


8288 


1001 


8288 


m y Quot 25525, Which, re- 8288 


duced to a Decimal, is 0 45,45 


82 96288 | 


Here 


nn 
1 
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WD 
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1 
2 
of 
Fo 
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4 
3 
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$296288)650881504(78. 45 
5 8074016 


Here the Remainder, 70 141344 
3771040, being the Gme 66 IOC” 
with that of the ſecond — 


Dividual, renews the un 
circle. 33185152 
45 252480 
8 
3771949 


As the Divided 6 50.8821 54 lus 50253, and 

the Diviſor 8.296 28, we mall, for a proof of 

our work, divide 65029 by 827 „, and reduce the 

Aud to a mixt Decimal. The procedure ſtands 
thus. 


Here 


91 — 


Div eon. 


that in Diviſiun of Girculates, the 2;ot runs to a 
a circle, he may limit the Quot at ſeven or ei 


from Obſerve 2. page 180. 


Notice that the Rules for Practice (which I 


| Decimal Fxacrions. 24g 


16 5 2805219424 78.45 
| 465696 


Here the uot comes out 562464 
the ſame as in my decimal | 532224 


30240 
266112 


362580 
332640 


302 40 


To ade my Ani of Ci 1 1 
muft warn my reader, that, as it often happens, 


great number of decimal places before it comes t 
decimal places without any ſenſible los, as 18 __ 
Having finiſhed my Arithmetick af Fratti. 
ons, both vulgar and decimal, I, firſt of all, take 
laid down immediately after the doCtrine of vu. 


gar Fraftions, and whoſe number and variety 
render them burdenſome to the memory, may all 


m * to one /«1 3 Rule. 


wy Decimal FRACTIONS. 


RULE, Reduce the fractional part of 
the price to 4 Decimal, and mult; 15 - 
price thus decimally ex expreſſed 5 the num. 


ber of gouds. 
K 
What is the price of 868 Scots quarts of Spi- 
Tits, at 5 5. ſterl. per quart ? 


Here 55. =. 25 l. 80 the Anſwer 868 
is 217 4. as in the margin. 5 4 


| a A Tn „ 
5 5 173 6 


2 SI F:0O 


3 E X 4 * P L E II. 
What is the price of 6 548 E. of Coffee, at 
6s. 8d per lb. 

65. 8d.=.333 L. which ah 6548 


tiplied into 6548, gives the An- 0.333 
g oft 2182 4, wo ec —— 


EX 


21 182.666 | 


tt 


Decimal FRACTIONS, A247 
ETA PDD 
What coſt 56086 yards of —_ at three Far- 
things per yard? 
Here 3 f. = ,003125 Z. 80 the 56086 ; 
Anſwer is 175 4. ae 2f. 003125 


„ 31 


EXAMPLE 1 
What is the price of 276 Ci. 2 grs. of Steel, 
at 24. 3s. 8 d. + per. Ci. 9 EE 
Here 24.3 5. 8 4 2 2 = 218541 6x276, 5 = 
604 L. 58.44 F © 
-\ 
| 276.5 


1092708 3 
3131122 
1529791666 

437 083333 3 


| 604-2 67 7083 3 


— 


248 Decimal Fxacrioxs. 3 
Thbeſe four Examples, I think, are ſufficient to 
ſhow, that the above Rule eaſily performs what- 
ever may be done by the Rules of Practice. 


It is ordinary, after the doctrines of Vulgar 
Fraftions and Decima!ls, to give directions for 
working the Rules of Three, Jive and Fellow- 
| ſhip, conformable to theſe two doctrines; but as 
theſe dodtrines are already laid down, the method 
of ſtating and working the ſeveral queſtions that 
may offer in theſe Rules, clearly ſhown, and a 
great many queſtions for exerciſing the reader in 
the Rules, are ſubjoined to them, I ſhall only 
adviſe my reader to reſolve theſe queſtions both 
decimally and by vulgar Fractions, and the two 
following queſtions, which T add for his further 


Exerciſe in circulating Decimals. 

Lueſtion 1. If 25 men do a piece of work in 
eight weeks four days, how many men will do 
that work in three weeks and three days? 

Anſwer, 62. 5 62H men; that is, 62 mens 
daily work, and 5 of a man's daily work. 5 
Here the week being the Integer, the days, 
Which are 7th parts, come out Circulates. 
Queſt. 2. If 72 hundreds weight, 2 quarters 
and 4 pound, coſt 157 /. 45. what will 168 hun- 
dreds and 8 pound coſ ;: 

Anſ. 3641. 48. 11 d. 

Here, for the reader's conyeniency, I ſhall give 
a decimal Table of Auerdupors weight, for quar- 
ters, pounds and ounces, the hundred weight, or 
112 4b. being the Integer. 1 20 2 ©] 
| 1 E ---- 
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2 - 
* 
* — 


E 
778. Pounds, | - Ounces. 
T| .25| oo8g,285714| 5565585371428 
2 a 001 1160/14285 
131 0267, 857142 [00167410%14285 
74 4 03,57 1428 J. 002232, 142857 
| 2 55 0446, 428571 1 [-00279017,8571 42 
| [6 053,57 1428 2 857 
Rs 4 0625, [.50390625 4 
8 07, 142857 504460285714 
. 0803, 37 1428 050 232,142857 
io] 089, 85714 00558035, 14285 
1 oda, 142857 .00613$39,285714 
eee. | . 
<4 Þ1160,714485 .007 271 
14 125 5 1.078125 r 
15 1339,28 57140083222 1428 
16 + in „ 0089, 285714 
17 151857144 
18] ___|-160,714285_ ; <0 
190 1696, 428571 3 
20 17,857142 
A ot B : 
22 [.196,428571 "2 
23 .2053,571428 
24 2,142857 
” 25 ö 2232, 142857 
26 1.232,142857 | 
27 -2410,7 14255 0 1 
8 fag “. 
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The uſe of the preceeding Table. 
Find the number of Quarters, Pounds or 

Ounces, i in the left hand column, and oppoſite to 

it, and directly below the Words = uarters, 

Pound; Ounces, you have the Decimal. 2 


If you would have the Decimal of Quarters, 
Pounds and Ounces, take their ſeparate Decimals 
from the 7: "able, and add them thus; 
What is the Decimal of three Auarters, 
twelve Pounds and nine Ounces ? 
3 rs. = 75 | 
23a $5 5 545“ 
90. = 52232, 42857 


— 


3 47. 12 4b. 908. * 862165 17,857 142 C. 


N. B. Through the whole of this Table I 
have always c completed one Circle, 


Tn — og. 


APPEN- 


w 6 4.0% 


APPENDIX. 


GO conclude this TxEATISE, T ſhall 
here lay down the practice of croſs 
Multiplication, as it is commonly made 
uſe of in the meaſure of Maſon and 


* work. 
s the French divide their inch into twelye 


lines, ſo our maſons, in meaſuring their work, 
| ſuppoſe the inch divided into twelve equal parts, 
which we ſhall likewiſe call lines: So the mea- 
fare, upon which our Calcul depends, ſtands 


thus. 


Lineal, or legt mecſire. 
12 lines 1 

12 inches = 1 foot. 

3 feet 1 yard. 
9 yards = 1 rood. 

| Superficial meaſure. 
144 lines = 1 inch. 

144 inches = 1 foot. 


g feet == I yard, 
36 yards = =I..4 rood. 


_ Solid meaſure. Ec 

1728 lines == 1 inch. 
1728 inches = 1 foot. 
27 feet =='nyand. 
216 yards = : I rood. 


[ 


Ari latera 
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The /u * cial content of any rectangular qua- 


figure, is found by multiplying the 
length by the height or breadth ; and that of a 
right-angled Trianele is found by multiplying the 
baſe by + the height,” | 

Slit meaſure i is found by multiplying the fur- = 
face by the thickneſs, \ 
The lengths, breadths and thickneſſes, are ta- 
ken in lineal feet, inches and lines; fo the whole 
calcul of the contents is performed by a croſs Mul- 
riplication of feet, inches and lines, by feet, Inches 


and lines. 
EXAMPL E - 


In an area, paved with free ſtone, in. length 


22 feet 4 inches, and in breadth 19 feet 7 inches, 


how many ſquare feet ? 
_ Anſwer, 437 feet, 4 inches, 4 lines, 
Here I multiply my 22 feet in 


the Multiplicand, by 19 feet in F. in. J 
the Malliplier, and have 418 22 4 © 
ſquare feet ; then T un 0 7 0 
fect into 4 inches in the Niall. 
plicand, the Product, 76, affords 418 O 

s twelves, or 6 feet and 4 inches. 6 4 

ert, I multiply 7 inches in 12 10 
the Auluiplier into 22 feet in the 3 


o OoO 


Multiplicand, the Product, 154, - 


affords 12 feet, which T ſet down 437 4 4 


under feet, and the remaining 10k ͤĩbwñ ⁵ᷣ— 
inches T ſet under inches; then 
1 multiply 7 inches into 4 inches, the Pro- 


duct, 28, — 2 inches, which 1 ſet down po 
er 


47 EN DBI x 


2353 


der inches, and the remaining 41 ſet in the place 
of lines ; theſe added, give the Ayer 4 37 8 


4 inches, 4 lines. 


If I would reduce this Pro- 3 in. ko 
act to yards, I divide my 437 as. PL 9 


feet by 9, the number of y 
- ſquare feet in a ſquare yard, 
as in the margin,and have my 


area, 48 yards, 5 feet, 4 inches, 4 lines. 


If I would reduce theſe 48 


yards to roods, I divide by 8 3004801 1 road 


the number of yards in a rood, 
and find my area to be 1 rood, 


I2 mY 5 feet, 4 inches, 4 lines. 


— 


EXA MY ZL. E II. 


In a floor 49 feet, 7 inches, 4 lines long, 12 


&. f: eh 
48 5 4 4 


12 yards. 


26 fect 6 inches broad, how many ſquare feet? 


Anſwer, 1 314 feet, 8 inches, 4 lines, "+ 


Here, as in the former EX 
ample, J firſt multiply my 26 feet 
into the Whole Multiplicand, and 
then my 6 inches into the whole 
Mubtipticand. 
Ins multiplying my 26 feet into 
; 4 lines, the rodufe, 104, affords 


$ ewelves, or 8 inches, and 8 lines, 
and in multiplying my 6 inches 


into 4 lines, the Product, 24, af⸗ 
5 * 15 2 lines, 


E in, |. 
49 7 4 
26 6 © 
1274 © © 
15 3-50 
89 
1314 "i 7 
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In a piece of timber, whoſe length is 17 feet 


6 inches, breadth 1 foot 1 1 inches, - and thickneſs 
2 feet 7 inches, how many ſolid feet? 


* 8 . . ; 
IN . 2 
2 | # * 8 9 ; 

* by 0 


Here IJ firſt multiply my 111 
length, 17 feet, ö inches, by 1 foot, 
11 inches of breadth, and find 17 6 
the ſuperficial meaſure of the 15 7 
baſe of my ſolid to be 33 feet, 55 
tiply by the thickneſs, 2 feet 33 6 6 
7 inches, and find the ſolid con- 2 7 
tent to be 86 feet, 7 inches!!! 


oO O lO ON. 


9 lines; for the Fraction of the 66 o © 

line may be neglected. e 

a þ fs > O 
. 
86 = 9 | 


Tet theſe three Examples ſuffice to illuſtrate 
and explain the uſe and practice of croſs Multi- 
Phication in the menſuration of Surfaces and So- 
kids. Mean time, I could heartily wiſh, that 

theſe Gentlemen, who have daily occaſion for nn 2 


© on 
fa 
> 
5 
W 


ene 0 


5 
; * ſe 
. : 3 
1 - 
5 oa * 
* 4 
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n- 


kind of: meaſure,” 8 rather chooſe the deci- 
mal way of working, as being folly as expediti- 
ous, and leſs liable to miſtakes, pecially conſi- 
dering in our rulers of foot-meaſure the inch is di- 
vided, not into twelve, but ten equal parts, which 
natu rally introduces the decimal way. For: their 
greater eaſe and conveniency in working, I ſhall 
| hereto ſubjoin two decimal tables, one of inc 
a foot bs the Þnteger, another of feet and in- 
ches, a — being the Integer. 7 Es 
If there are ten parts of an inch Tableq inches; 


in the meaſure, theſe Tenths may a lineal foot | 


be reduced to the Decimal of a the Integer, 


foot, by removing the decimal | 
point of the like number of in- NI cer 
ches one place further to the leſt 11 0833] 
hand, | 2| 1666 
Thus, if it is demanded, what 4 3Þ- --28 
| De of a foot anſwers to > 7 3333 
of an inch, I find in the Table 54166 
that 5 inches =. 4166 of a foot; | 66 (5 
then of an inch =. 4166 of a |=/— | 
3 9 2665 
If it is demanded, what Deci- 8 
mal of a foot anfivery to 7 in- 1 
ches, and -£;. of an inch, to the 10 8333 
Decimal, anfwering to 7 inches, [11] 9166 
add the Decimal anſivering to x 12 1.0000 
of an inch. 3 
7 2.58333 4 


+ of an inch=.041 66 of 2 a foot. 8 
P inches 7 2.62 5 | In 


25 


4 


In this Table of feet 
and inches, ſeek the feet 
in the leſt hand column, 
and the inches in the 
next column, and oppo- 


= Decimal. _ 
235045 


yard anſwering to any 

number of xoth 1 
an inch, is found the ſame 
way as in the preceedin 
Table, 8 


ſite to inches you have 
bg 2 feet 5 inches 
"The Decimal of a 


rts of 
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11 


124.6665 


| ů — 


9 


7 


1 


3 


4 


6944 
7222 


75 
277 


8055 


6| 8333 


7 


8611 


8 8888 


2 
— 


9166 


29444, 
9722 
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APPENDIX. $5 ͤz 
I ſhall live add a few Examples of the calcul 
of CO and ſolid meaſure by Decimats.” 


rr 
What is the area of a floor 25 feet y inches in 
length, and 7 feet 5 inches in breadthf "Ss 
E iu. 8 
5 722 250 83 
Th $i. (17.4166 


13 = | 85 2566 
8 5 2766. 
wie 5:8333: 
1923 3.3333: 
17998 3 3333) 
255 83 3 3333: 
55 1 85 5763 866 


* 2 
— 2 — 


The Anſwer comes out gsſſd/ £0 W 
ſquare feet, and .576386 ofa wi 29 | 
— foot, which (by Nule 
III. of NReauction of Deci- 
mals) multiplied by;1 44,the 
number of ſquare inches in a 
foot, gives 82 ſquare inches, 
* 299968 « 2X a —_— * 


K k 


I - 2» In a om 4 yards, 4 inches 3 and 28 ya 
I 11 inches about, how many, ſquare yards? 


* Here I multiply ac- 3 arte Pan | 
5 I 7 28 11= 28.309 1 ö 
0 nie r 1 Krit . 
Dioecimals wy 1. Ce Sh — e 
Repetert) 3145 
and find = are SONS | 
rds,and;367,which” | 116. 6 ds. 
_ multiplied by 9, the 2 WT 
number of ſquare 8 x 
feet in a yard, gives 3-310 en. 
3 ſquare feet and. 310 — BE, | 
Xt afoot, which mul- Uo 4 45 2 
 tiplied by 144, give 0 off 
44 ſquare inches, an 
64 of an inc 80 80 


the Anfwer is 116 
ards, 3 feet, 44 1 
5 — 9 
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ſet; the De 
MW -.51$;514Imulti 
by 1728cubicinch- *©_ 
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% 
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«A 5 


. * 1 <3 * 5 
* L * FRE . 
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es in a cubic foot, 421.51 85147 
I find 895.999 777 
cubic inches: 830 ma ae 

; 414811 G7 
1 ſwer in all | 8 : 
2 comes to 107 yards, 362 95 98 .. 


21 feet,895.992192 31851 2 nw 
295.9 92192 
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